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Abstract
Landscape development1 can provide many benefits, including the reduction of stormwater
runoff and the creation of habitats for wildlife. It can also provide health benefits. Researchers, such
as Roger Ulrich and Rita Berto have demonstrated that views of trees and other vegetation are
associated with lower blood pressure and reduced recovery times in hospitals and that environments
with more natural elements may lessen mental fatigue (R. Ulrich 1984) and (Berto 2005).
As rebuilding in New Orleans continues 11 years after Hurricane Katrina, landscape
development has been limited or lacking, especially in the redevelopment of commercial properties.
Two prominent reasons for this deficiency are a lack of funding and, until August of 2015, the
absence of a comprehensive landscape ordinance.
The purpose of the research presented here is to determine the degree to which community
residents express a preference for healthier commercial environments. As part of my research, I
measured community perceptions of four potential redevelopment concepts for a blighted strip
shopping center utilizing attention restoration theory (ART), which postulates that certain
environmental qualities contribute to reductions in mental fatigue. I found that commercial
environments with the most quality landscaping2 are those that neighborhood residents most prefer
and are most conducive to better health.

Keywords: mental fatigue, attention restoration theory, perceived restoration scale, commercial
landscape quantity, public health, healthy urban environment

1
2

Refer to operational definitions (pages 4-6).
Refer to operational definitions (pages 4-6).
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Chapter 1: Introduction
Statement of the Problem
Hurricane Katrina was one of the most expensive and fatal storms in U.S. history
(Geology.com 2013). Roughly 183,000 New Orleans housing units were either badly damaged or
destroyed along with many public and private sector businesses due to the failure of the federal levee
system after the storm (Laska and Morrow 2006). In the 11 years since the hurricane, New Orleans
has undergone vast re-building efforts, some areas more than others. Residents, municipalities, and
commercial developers have restored or rebuilt properties utilizing funds from the Federal
Emergency Management Agency (FEMA) and other funding sources. Non-profit organizations
such as Beacon of Hope, Parkway Partners and Hike for KaTREEna have donated plant materials
and provided labor which has resulted in median and residential landscaping throughout the city of
New Orleans (Beacon of Hope, 2011; Parkway Partners, 2014; Hike for Katreena, 2013).
Unfortunately, landscape development on commercial properties has been limited throughout the
city of New Orleans for a variety of reasons, some of which I explain in the following paragraphs.
Funding deficiencies have contributed to the lack of commercial landscaping3 as part of the
re-building process. As of this writing, FEMA has not funded any landscape development, except
hydro-seeding and limited sod applications, unless required by the New Orleans municipal code.
Negative attitudes towards landscape development have also restricted commercial landscape
development. I have found through my experience as a landscape architect that many business
owners view landscape development as an unnecessary aesthetic with an implementation and
maintenance cost. Since Hurricane Katrina, I have been the landscape architect of record for many
commercial developments such as restaurants, hotels, banks, apartment complexes, medical centers,

3

Refer to operational definitions (pages 4-6).
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strip malls, and gas stations throughout the New Orleans metro area. I have personally heard many
reasons from commercial developers as to why landscaping would be detrimental to their property.
Some of these reasons have included the loss of patron parking spaces, reduced storefront visibility,
and a lack of funding to incorporate landscape improvements. Kathleen Wolf conducted a study in
1997 that reinforces my experiences regarding developer attitudes. In her study, she found most
business owners believed that trees and other types of vegetation would result in reduced storefront
and signage visibility (K. L. Wolf 1997). Kathleen Wolf also discovered that business owners felt
landscaping created the loss of parking spaces, potential utility and structural damage, increased
maintenance costs, and areas with potential for criminals to hide (K. L. Wolf 1997). Her study also
revealed that many small business owners felt they could not afford to incorporate outdoor
improvements.
The lack of a comprehensive landscape ordinance in the city of New Orleans until August
12, 2015 has also curtailed commercial landscape development (City of New Orleans 2015). Before
the enactment of the New Orleans Comprehensive Zoning Ordinance (CZO)4, New Orleans did
not require commercial developers to provide any landscaping unless the location of the property
was within an overlay district.5 If a commercial developer provided a development plan that did not
adhere to the specified building code (e.g., providing for less than the required amount of parking
spaces), the New Orleans city council had the capability to grant the developer a variance, subject to
the condition that the developer include landscape development in certain areas.
With the adoption of the CZO 11 years after Hurricane Katrina, landscape development is
required on all new commercial developments throughout the city of New Orleans. However, there

The comprehensive landscape ordinance is a part of the CZO.
An overlay district can be defined as “an additional zoning requirement that is placed on a geographic area but does not
change the underlying zoning” (The Milwaukee River Basin Partnership, 2003, para. 2). A map of New Orleans overlay
districts can be found at http://property.nola.gov/. Prior to the adoption of the CZO, there were approximately six
overlay districts that contained landscape requirements.
4
5

2

are provisions to exclude landscaping from development. For example, the CZO states, “when an
existing parking lot is required by this section to provide landscape, which would result in creating a
parking area that no longer conforms to the parking regulations of this ordinance, the existing
parking lot is not required to install all or a portion of the required landscape” (The New Orleans
City Planning Commission 2015, 12). Also, trees between the curb and the sidewalk (public rightof-way) are not required except if located in one of three designated districts.6
According to Relf (2013), previous research results have shown there are many benefits
landscape development can provide, such as increased property values, enhanced community
interaction, increased tourism revenues, and decreased patient recovery time through interaction and
views of the landscape. Joye et al. conducted a study that also revealed people tend to travel further,
stay longer, and visit developments with landscaping, which may result in increased revenue (Joye, et
al. 2010). However, there has been limited research focused solely on the potential public health
impacts that commercial landscaping can provide. Therefore, the focus of the research presented
here pertains to the potential health benefits that community residents could receive from
commercial landscaping. This research has the potential to impact policy, thus potentially creating
more commercial landscape development. More specifically, the purpose of this study was to
determine which commercial environments are potentially healthier, which ones community
residents prefer, and if residents mostly prefer environments that are potentially the healthiest.
Significance of the Study
The research presented here is significant because the results advance building a database to
determine what landscape elements7 contribute to making an environment potentially healthier.

According to the new CZO, only properties located within the Central Business, Commercial Center and Institutional
Campus Districts are required to have trees between public right of way (between the curb and the sidewalk).
7 Landscape elements refer to plant type, planting design, planting quantity and site elements such as sidewalks, planters,
and fountains.
6

3

More importantly, this study begins to tap into an important question that has yet to be answered:
How much landscaping is needed for a commercial environment to be healthy? Research results
revealed the degree to which commercial landscaping quantities affect the potential health of
commercial environments as perceived by community residents. This research could prove useful to
design practitioners when creating commercial environments. In addition, the method utilized in
this study may be helpful to other scholars that are interested in further understanding of the
relationship between perceived setting health and landscape quantity. This dissertation also has
significant potential for influencing policy makers to develop new municipal codes and adjust
existing ones to facilitate the likelihood of improved public health.
Operational Definitions
The following is a list of terms that are operationally defined for the purpose of this
research.
1. landscape development: Modification to the existing design of an outdoor environment
with the addition of ornamental features and plant materials, such as trees, shrubs, or
groundcover (Oxford Dictionaries 2016).
2. commercial landscaping: Landscape development on properties that are zoned
commercial.
3. landscaping: Landscape development.
4. quality landscaping: Pertains to landscape development with a good aesthetic value, or
rather, landscaping that is well-designed and maintained (Laverne and Winson-Geideman
2003).
5. pedestrian amenities: Outdoor infrastructure that supports pedestrians, such as benches,
sidewalks, decorative paving, trash receptacles, pedestrian lighting, and fountains.
6. effect: The outcome or result of something that is produced from an action or a cause.
4

7. recovery: The healing of mental fatigue, such as inaccuracy, impulsivity, irritability, and
incivility (Herzog, Maguire and Nebel 2003).
8. directed attention: A psychological mechanism that “requires effort, plays a central role in
achieving focus, is under voluntary control (at least some of the time), is susceptible to
fatigue, and controls distraction through the use of inhibition” (S. Kaplan 1995, 170).
9. attention restoration: The recovery of the mechanisms that serve intense or prolonged
use of directed attention (Herzog, Maguire and Nebel 2003).
10. environmental restorative properties: Refers to characteristics (as defined by Kaplan and
Kaplan’s attention restoration theory) that an environment must possess to recover from or
improve directed attention fatigue.
11. restoration: “The process of renewing physical, psychological, and social capabilities
diminished in ongoing efforts to meet adaptive demands” (T. Hartig 2004, 2).
12. restorative environments: Environments that offer “opportunities for reducing the fatigue
of directed attention” and “promotes as well as permits restoration” (S. Kaplan 1995, 172)
and (T. Hartig 2011, 42).
13. blight: For the purpose of this research, this term is defined as abandoned or empty
commercial properties, more specifically, land or buildings which create a negative impact on
the health, safety, and/or economic vitality of a neighborhood.
14. significant: The effect of a result that is very unlikely to occur by chance. “In statistical
tests, a significant result means that the null hypothesis has been rejected, which means that
the result is very unlikely to have occurred merely by chance” (Gravetter and Wallnau 2007,
244).

5

15. mental fatigue: The diminished capacity to cognitively focus on everyday tasks, which is “a
state characterized by inattentiveness, irritability, and impulsivity” (Kuo and Sullivan 2001,
545).
16. commercial setting: An environment that consists of development and infrastructure
utilized to make money for profit, for example, a grocery store or a strip mall with
accompanying parking lot and sidewalks. The research site used in the study presented here
is a commercial setting.
17. construct: One of the four characteristics that an environment must possess in order to
reduce mental fatigue as postulated by attention restoration theory. These characteristics
include that an environment must possess a sense of being away, must be fascinating, have
sufficient spaciousness or extent, and be compatible with one’s activities.
18. construct item: A statement that represents one of the four constructs in response to a
commercial setting.8
19. hardscape: Non-living material such as paving and fountains that modify the visible features
of an outdoor environment.

8

Construct items are explained fully in the methodology section of this dissertation.
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Chapter 2: Literature Review
Scholars have been conducting theoretical and empirical research regarding the effects of the
environment on behavior since the 1950s, examining a variety of topics (T. Hartig 2011). Since the
early 1980s, many studies, such as those mentioned in this section, have been conducted regarding
how environments affect health, where findings have primarily resulted in physiological,
psychological, or perceived psychological outcomes. To assess the potential health benefits of
commercial landscaping, I used attention restoration theory (ART) (Kaplan and Kaplan 1989) as a
framework for this research, where findings are perceived psychological outcomes.
This chapter consists first of a brief summary of works with actual physiological and
psychological results, as findings from those works lay a foundation to the results of the research
presented here. They also speak to the wider implications commercial landscaping may have on
public health, as discussed further in Chapter 5. Second, I explain attention restoration theory as
presented in Rachel and Steven Kaplan's book, The Experience of Nature: A Psychological Perspective,
written in 1989. Because I utilized a scale called the perceived restoration scale (PRS) as a data
collection measure, I then present studies that initially developed and utilized it. To establish the
validity of the PRS for assessing the potential health of an environment, I follow with an explanation
of how researchers have used the scale in conjunction with established tests. Finally, I describe
studies which most resemble my research design—ones that have only used the PRS score to
determine the potential health of an environment.
Physiological and Psychological Outcomes
There have been numerous research studies pertaining to what some researchers call the
restorative effect or the effect that results from the recovery of physical and mental resources that
have been depleted through daily life demands (T. Hartig 2011). For example, Roger Ulrich
7

conducted a study in 1981 labeled “Nature vs. Urban Scenes” that revealed how slides of water and
vegetation were physically and psychologically beneficial. Ulrich exposed slides to subjects at three
different times. Slides were reviewed by peers to be the same in visual complexity, depth, and
organization. Each slide presentation either included slides of water, vegetation, or urban scenes.
Subjects were attached to blood pressure monitors and electrodes to monitor alpha levels. Ulrich
concluded that the subject’s psychological states and stress levels (blood pressure) were improved
when viewing slides of water and vegetative scenes versus scenes of man-made structures, such as
buildings and roads. Also, Ulrich concluded that water and vegetation scenes had positive effects
regarding sadness and fear arousal versus urban scenes (man-made structures). In another study that
Ulrich conducted in 2003, his findings revealed that “the influence of plants can increase memory
retention up to twenty percent, stimulating the senses and improving mental cognition and
performance” (Hall and Hodges 2011, 7).
Cackowski and Nasar conducted a study that focused on 106 random participants in order to
determine if roadside vegetation had an effect on driver anger and frustration levels. After
participants were asked to add numbers in their head after a short amount of time and then grade
their papers using a false scoring key, they took the “State Anger section of the Speilberger StateTrait Anger Expression Inventory” (Cackowski 2003, 742). Participants then viewed one of three
different types of videotapes of highway drives that varied in size, vegetation quantity and mademade structures (Cackowski 2003). Cackowski concluded that plant materials tended to increase
frustration tolerance, thus having a “restorative effect in reducing frustration” (Cackowski 2003,
736).
Ulrich et al. conducted a quantitative study in 1991 using a sample population of 120
subjects. The methodology included exposing respondents to a stressful movie, after which each
subject watched either a natural or urban video. Results revealed that subjects who viewed the video
8

of the natural setting as opposed to the urban setting recovered faster regarding heart period, muscle
tension, skin conductance, and pulse transit time (systolic blood pressure). Findings were consistent
with other research indicating that “restorative influences of nature involve a shift towards a more
positively toned emotional state, and positive changes in physiological activity levels” (Ulrich, et al.
1991, 201).
A study that also entailed exposing subjects to urban and natural environments in order to
test psychological and physiological health was entitled, “Tracking Restoration in Natural and Urban
Field Settings.” The study population consisted of 112 students who either sat in a room with views
of trees followed by a walk through a natural environment,9 or subjects who sat in a room without
views of trees followed by a stroll through an urban environment10 (both with a pre-task
condition11). Results revealed that subjects who sat in a room with tree views experienced a more
rapid decline in blood pressure than subjects that sat in an enclosed space without views of trees.12
The results also revealed that walking in a natural environment versus an urban one reduced blood
pressure and stress levels (T. Hartig, et al. 2003). The researchers also gave subjects a Zuckerman
Inventory of Personal Reactions test (ZIPERS13), an attentional test called the Necker Cube Pattern
Control Test,14 and a Search and Memory test.15 Results revealed that respondents who sat in a
room with a view of trees followed by the walk in the nature preserve reported greater overall

The natural environment was a 400-acre wildlife preserve.
The urban environment consisted of a medium density mixture of office, commercial, and medical land uses in the
city of Orange, CA.
11 The pre-task condition entailed subjects who were either given an attentionally demanding task (e.g. solving a puzzle)
or given no task before walking through the environments. The pre-task condition was implemented to understand if
this variable had any effects on results.
12 Blood pressures were acquired with an ambulatory blood pressure monitor.
13 A type of self-reported test used to assess emotional states, such as anger, aggression, fear, and happiness.
14 A Necker Cube Pattern Control Test (NCPCT) is an established test used to measure attention. After viewing a threedimensional cube over a period of time, the cube tends to repeatedly reverse its orientation. The number of random
cube flips an observer perceives is measured, as well as the number of cube flips a second time in an attempt to control
the number of flips, or cube reversals (CensusAtSchool New Zealand 2014).
15 A Search and Memory Test is another test used to measure attention. This test involves memorizing letters followed
by crossing out the letters memorized from a line of letters given in a certain amount of time. This test measures speed
and accuracy.
9
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happiness than subjects who sat in a room without views of trees followed by a walk in the urban
environment.
Berg et al. (2003) conducted a study known as “Environmental preference and restoration:
(How) are they related?” Their methodology involved showing a scary movie to participants
followed by a video of either a natural or a built environment. Researchers tested subjects before
and after the scary movie using a profiles of mood states scale (POMS) to measure depression,
anger, and tension. After this POMS measure was performed, a questionnaire to rate the beauty and
naturalness of the environment was completed by the participants, followed by another POMS test.
Then participants completed a mental concentration test. The authors found that the participants
rated the natural environment as more beautiful than the urban one. Viewing natural environments
also fostered greater mood and concentration scores over built environments. After researchers had
performed a meditational analysis,16 results indicated that restoration (from depression, anger,
tension, overall happiness, and overall stress) accounted for most of the preferred environments,
which were the natural ones.
Attention Restoration Theory
Rachel Kaplan and Stephen Kaplan (1989) postulate the basic premise of ART is that an
environment must possess four characteristics or constructs to reduce mental fatigue.17 The mental
fatigue that they theorize an environment can help restore is what they refer to as the “fatigue of
directed attention” (Kaplan and Kaplan 1989, 180). According to them, directed attention “requires
effort, plays a central role in achieving focus, is under voluntary control (at least some of the time), is
susceptible to fatigue, and controls distraction through the use of inhibition” (S. Kaplan 1995, 170).
A meditational analysis is a statistical method that identifies a variable (called a mediator), which “explains the
relationship between the dependant variable and the independent variable” (Statistic Solutions, 2015, para 1). In Berg et
al.’s (2003) research, affective restoration was the mediator variable, while environment was the independent variable and
beauty was the dependant variable.
17
As defined in the operational definition section.
16
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One can suffer from directed attention fatigue through prolonged mental effort (Kaplan and Kaplan
1989). “Irritability is one likely expression of directed attention fatigue” (Kaplan and Kaplan 1989,
181). According to attention restoration theory, in order for an environment to help restore directed
attention fatigue, the environment must generate a sense of being away, must have sufficient extent
or spaciousness, be fascinating, and be compatible with one’s desired activities. The being away
construct refers to one or a combination of three types of patterns. The authors explain that a
person can get a sense of being away from distraction, such as noise or crowds. A second sense of
being away involves escape from everyday life demands, such as work or routine (Kaplan and
Kaplan 1989). The third type of sensing being away pertains to more of an internal escape from
one’s purposes. Extent involves having enough scope and connectedness to engage the mind. In
other words, a phone booth would not offer enough area to be restorative (Kaplan and Kaplan
1989). An environment must have a “promise of continuation of the world beyond what is
immediately perceived” (Kaplan and Kaplan 1989, 190). According to ART, for an environment to
help reduce directed attention fatigue, it must also possess a sense of fascination. Fascination
involves using involuntary attention, therefore not having to utilize directed attention. Fascination
can occur through content and perception. For example, objects found in nature can be deemed
fascinating, such as sunsets and waterfalls, which Kaplan and Kaplan (1989) use as an example.
Finally, to reduce directed attention fatigue, Kaplan and Kaplan (1989) explain that an environment
must offer activities that are compatible with the individual. An example they use pertains to a
student trying to read a difficult text in a library filled with students who are socializing. The student
must struggle to focus more on the task at hand, therefore utilizing much directed attention to
comprehend the reading due to the incompatibility of the environment with the student’s intended
activity. These are the four constructs, being away, extent, fascination, and compatibility, to which I
will refer throughout this dissertation.
11

PRS and Established Tests
Several research studies have created scales based on ART, which has utilized various
“psychometric” tests as data collection measures (Karmanov 1980). Psychometric tests are a type of
psychological test that uses questionnaires “with known reliability, validity, and population
parameters” (Karmanov 1980, 19). Established psychometric tests such as the ZIPERS test
(mentioned earlier) and the Sustained Attention to Response Test (SART)18 were used in earlier
research (as mentioned below) to help establish criterion validity19 of the perceived restoration scale
(PRS), which consisted of statements (items) that were used to represent ART’s four constructs.
More specifically, the PRS items were rated in response to an environment. Hartig et al. (1996)
tested students utilizing ZIPERS and the PRS. Findings revealed that a person’s favorite place
scored the highest in the PRS statements, and subject’s most positive mood scores associated with
their favorite places. Hartig et al. (1997) conducted another study that also used ZIPERS and the
PRS. Results revealed that positive emotional states, such as happiness, were strongly related to the
PRS items, such as those used to represent environmental coherence, which the authors used in
place of the extent construct.20 The authors also found that, given certain conditions, PRS was a
valid and reliable measure of restorative quality in the environments presented in their study. 21 Rita
Berto (2005) conducted a study that included three experiments to determine if exposure to settings
that were considered healthy facilitated recovery from mental fatigue. After utilizing the PRS (as a
ZIPERS is a type of self reported test used to assess emotional states, such as anger, aggression, fear and happiness.
For example, in the case of Hartig et al’s research, respondents were given questions about how they feel once they were
situated in the test environment. SART is a test used to measure how long one is able to sustain “mindful, conscious
processing of stimuli” (The Cognition Group, 2006, para. 1). For example, the test, which may be administered using a
computer based program, could consist of a group of numbers every two seconds where the respondents would be
instructed to respond to every number except four. The test measures reaction time and correct answers (Mobile
Cognition Ltd 2012).
19 Criterion validity is explained further in Chapter Three.
20 The authors decided to focus on one aspect of extent, which they refer to as coherence. Coherence “refers to the ease
with which one can organize and structure a scene…” (T. Hartig, et al. 1997, 177). The extent construct is “an
expansion on Kaplan and Talbot’s 1983 treatment of pattern, distance, and higher-level levels of coherence as influences
on the scope of potentially restorative environments” (T. Hartig, et al. 1997, 193).
21 The types of environments that were used in the Hartig et al. study can be found in the research gap section of this
proposal.
18
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method to select restorative and non-restorative stimulus materials) and a Sustained Attention to
Response Test (SART), defined earlier in footnote five, results revealed that only students exposed
to restorative environments were able to regain their capacity to recover their attention (Berto 2005).
In addition to Hartig et al.’s (1997) research, the following four studies resemble my research
due to similarities in research design. More specifically, the studies have used similar items
(statements) to ones I utilized to represent ART’s four constructs; similarly they have included
preference as a variable and have employed similar data analysis techniques. I will explain further in
Chapter 3.
Similar Research Design
Laumann, Garling, and Stormark (2001) conducted a study that tested the independence of
Kaplan and Kaplan’s four constructs. Their research consisted of two studies that utilized urban and
natural scenes as stimuli. Results revealed that the constructs were independent (different enough
from each other as to not represent the same pattern of thought). Also, the rating scales that were
used provided “meaningful and reliable measures of the restorative components of nature and city
environments posited by the theory of Kaplan and Kaplan (1989)” (Laumann, Garling and Stormark
2001, 43).
Peron, Berto, and Purcell (2002) conducted a study to understand the relationship between
“perceived restorativeness” (Peron, Berto and Purcell 2002, 20), perceived naturalness, and
preference for settings that were natural, human-made, and those with a mixture of both. Results
revealed that out of 21 scenes (seven natural, seven mixed, and seven built), preference and the
overall PRS measure scored highest in one setting, which was a village in the mountains. Peron,
Berto, and Purcell’s (2002) findings also revealed that preference scores were lower for scenes that
were unfamiliar to participants.
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Herzog, Maguire, and Nebel (2003) conducted a study that also tested Kaplan’s four
constructs along with another variable that they call perceived restoration potential (PRP). They
define PRP as a direct measure of the perceived restorativeness of settings.22 Results revealed
redundancies, or rather the “same pattern of results” (Herzog, Maguire and Nebel 2003, 168), which
would negate the independence of the fascination and extent constructs, possibly due to how the
researchers worded the items that represented those constructs. The authors also mentioned that the
fascination and extent constructs were not predictors for PRP.
One final study worth mentioning that also utilized the PRS and the preference variable was
by Ivarsson and Hagerhall (2008). The study was conducted to assess how respondents perceive the
restorativeness23 of two types of a mixed (settings containing both built and natural elements)
setting. Findings revealed that the PRS measure proved to be “capable of discriminating between
two examples of the same scene type” (Ivarsson and Hagerhall 2008, 116). They also found that the
PRS was “sensitive, particularly at a subscale level to design differences at a more detailed level”
(Ivarsson and Hagerhall 2008, 116). Gardens were more likely to be restorative, and participants
preferred settings that scored high in the PRS measure.
This literature review consisted of works from researchers that utilized Kaplan and Kaplan’s
(1989) attention restoration theory (ART) as a framework to further understand what types of
environments create restoration. Through the use of psychometric testing, the authors I have
presented here sought to understand the effects of environmental characteristics (as ART prescribes)
on directed attention fatigue. My research also entails psychometric testing that utilizes the PRS

In order to measure the PRP variable, Herzog et al. presented slides of varying types of environments to subjects
where they were asked to “recall an occasion when he or she had worked hard on an project that required intense and
prolonged effort, finally reaching the point where the ability to work effectively had started to decline and a break was
needed” (Herzog, Maguire and Nebel 2003, 161). Then the participants were asked to rate the given environment based
upon how suitable the given environment would be for taking a break.
23 In other words, perceived restorativeness refers to how people perceive an environment as being able to restore or
regain mental capabilities lost due to directed attention fatigue.
22
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measure to understand the perceived restorativeness of a setting, as ART defines. However, there
are three significant gaps in the literature which the research proposed here intends to fill.
Research Gap
Prior research has generally focused on different types of existing natural or urban
environments. Previous research has also used students as subjects and the student subjects used
were not necessarily familiar with the environment tested, except one study that entailed two familiar
scenes. The following chart includes a detailed list of stimuli, familiarity, and subject type from the
five studies that most resemble my research:
Table 1 Related Research
Related Research

Stimuli
 Four outdoor scene
types
1. A Measure of Restorative
 Four indoor scene
Quality in Environments (T.
types
Hartig, et al. 1997)
 One familiar scene
 One favorite place
2. Rating Scale measures of  One built scene
Restorative Components of  One natural scene
Environments (Laumann,
 Five nature videos
Garling and Stormark 2001)  One built video
 Seven natural scenes
3. Restorativeness,
 Seven built scenes
Preference and the
 Seven mixed scenes
Perceived Naturalness of
(containing a mixture
Places (Peron, Berto and
of both natural and
Purcell 2002)
built elements)
4. Assessing the Restorative

Components of
Environments (Herzog,

Maguire and Nebel 2003)

35 built scenes
35 natural scenes
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Familiarity

Subjects

Two familiar
scenes (one
familiar and one
favorite place)

American,
Swedish and
Finnish Students

Not necessarily
familiar

Norwegian
Students

Not necessarily
familiar

Italian
Undergraduate
Students

Not necessarily
familiar

Undergraduate
Students from
the Midwestern
United States to
fulfill a course
requirement

Table 1 cont.
5. The Perceived
Restorativeness of Gardens
– Assessing the
Restorativeness of a Mixed
Built and Natural Scene
Type (Ivarsson and
Hagerhall 2008)





Five mixed scenes
from a big garden
Seven natural scenes
from a big garden
12 mixed scenes from
a small garden

Not necessarily
familiar

Students from
the University of
Lund and the
Swedish
University of
Agricultural
Sciences

The environment used as the stimuli for my study (discussed further in the methodology
section) pertains to an existing blighted (abandoned and neglected) commercial property that
community residents are familiar with and may frequently experience visually. As indicated in the
chart above, most of the settings were sites that were not necessarily familiar to participants, except
those contained in Hartig et al.’s research.
Another gap that this dissertation intends to fill pertains to the setting type. The stimuli
(setting) type used in all of the prior studies included different types of existing environments. The
stimuli type utilized in the research presented here are possible settings or environments created
from an existing site (consisting of eight perspectives created from four conceptual site plans), which
is discussed again in the methodology section below. Unlike other studies, my study only used one
commercial setting for the research stimulus. Because of this, particular biases were eliminated, such
as views, site location, and site element variability, all of which could have affected results.
Therefore, I chose to use multiple images of one commercial property utilizing the same views with
the site features as the only changing variable. By conducting the study in this manner, I attempted
to determine which site elements, as opposed to which environment, contribute to reducing
perceived restorative potential. In accordance with prior research, I also believe that more research
focusing on site elements is needed, which will help improve understanding of how properties (e.g.
landscape quantities, types, sizes, design) in an environment might serve to reduce mental fatigue.
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Finally, the five studies as indicated in Table 1 only used student participants as subjects.
This research does not solely use students as subjects; rather, I employ community residents, who
will more than likely be patrons of the blighted commercial property (discussed further in the
methodology section) once developed. In summation, prior research used students as subjects who
rated different types of unfamiliar (and familiar to a smaller degree), existing urban and natural
environments to determine preference and perceived setting health, while I used community
residents as subjects, who rated eight potential settings (differing in landscape quantities) from one
familiar commercial environment to determine preference and perceived setting health.
Research Questions
Therefore, utilizing ART, this research focuses on the restorative potential, or the potential a
commercial environment could have to help reduce mental fatigue, specifically, directed attention
fatigue. It is important to understand that this study does not measure actual health outcomes, but
rather, gauges the health of an environment based upon participant perception. One central
research question that this dissertation answers is to what degree do community residents prefer
settings that offer qualities conducive to better health as established by prior research? Two subquestions follow from this central concern. First, will community residents prefer restorative
environments as ART predicts? In other words, will residents choose their most preferred
commercial environments, ones that they perceive healthiest as ART predicts? Second, do
demographic variables have an influence on preference and perceived restoration scores?
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Chapter 3: Methodology
Overview
This dissertation takes a quantitative approach in which I utilize a survey instrument for the
collection of data. In order to assess the perceived restorative potential of an environment, I used
the perceived restoration scale (PRS). The PRS measure includes items that represent each of the
four constructs—being away, extent, fascination, and compatibility—which, according to attention
restoration theory (ART), are needed for an environment to reduce directed attention fatigue.
Research Design
The use of an online survey as a data collection tool was best-suited for the research
presented here for several reasons. First, my goal was to acquire a numeric description of resident
perceptions “with the intent of generalizing from a sample to a population” (Creswell 2009, 12).
Additionally, electronic surveys can reach a large population instead of a small group of individuals,
thus yielding fast and statically significant24 results. Other researchers (such as Kaplan and Kaplan
(2001) and Siminoc (2006), utilized a survey design to determine subject well-being (restorative
potential). I used a deliberate sampling approach, in which I disseminated surveys to subjects from
four distinct neighborhood groups in proximity to the research site. Using community residents as
subjects could produce bias; first because they might hold stronger opinions than the general public
and second, because they might recognize the effect potential development could have on their
property values. However, using a quantitative approach to measure judgments should negate any
strong emotional responses that could affect results.25 As I anticipated, community resident

Refer to the operational definitions section of this dissertation.
In other words, if judgments about the environment were obtained through interviews (which would be a qualitative
approach), results could have been skewed due to strong, personal, emotional responses. Instead, environments were
judged using a sliding rating scale. This method eliminated potential misinterpretation of results. In addition, a
quantitative approach allows for a larger number of people to be tested, which also reduces bias affecting results.
24
25
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preferences aligned with prior research that used students as subjects, which further strengthens my
argument regarding bias affecting results in the research presented here. I chose a “within-subjects
design,” following the example of Ivarsson and Hagerhall’s (2008) research because, as they state, a
within-subjects design “eliminates subject variability and thus has greater ability to detect an effect
concerning differences between the two gardens (four types of commercial settings in my case) and
the PRS ability to discriminate between them” (Ivarsson and Hagerhall 2008, 109).
There has been some debate among scholars regarding the validity of on-site visits versus
simulated treatment methods (T. Hartig 2011). However, Hartig et al. (1997) performed both
treatment methods in a single study and compared evaluations where they found no significant
difference. In addition, my research pertains to perceptions of environmental restorativeness and
not the actual restoration a respondent may receive. Therefore, it can be inferred that the setting
simulations (images) that I chose as the stimuli material for my survey can be a valid means of
testing (Velard, Fry and Tveit 2007).
Setting Selection. When selecting a research site, I chose a commercial property in need of
redevelopment in order to test potential commercial development options. Additionally, I preferred
a property not requiring landscaping when developed
according to the municipal code before the enactment
of the Comprehensive Zoning Ordinance (CZO).
Finally, I needed access to a large group of people
who were familiar with the research site and could
receive the survey electronically for wider distribution.
Therefore, the environment I utilized for this
dissertation and which was the subject of the survey
instrument that community leaders distributed to area
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Figure 1. Lake Terrace Shopping Center
anchor building (demolished in 2015).
Photo taken by M. Johanna Leibe on
August 15, 2012.

residents was the Lake Terrace Shopping Center (see Appendix A for a site map and property
description). This property zoned as "neighborhood business (B-1).”26 It is bounded by Paris
Avenue, Robert E. Lee Boulevard, Aviators Street, and one lot west of Hamburg Street. Two
commercial out parcels north of the anchor building (demolished in 2015) are undeveloped. Most
of the research site has been unoccupied and blighted since Hurricane Katrina. The site was not
located in an overlay district until after the survey was conducted; therefore there were no landscape
requirements.27 The site is also prominently and centrally located to four neighborhood
subdivisions, all of which have been negatively affected by the blighted condition of the property for
over eleven years. Important to the success of my project, these four neighborhood association
presidents from the residential areas adjacent to the research site agreed to disseminate the survey
prepared for this research.
Survey Design. The survey, which the neighborhood presidents distributed in July of 2013
(for reasons discussed more fully in the survey distribution section), consisted of seven items that
correspond to eight images along with four demographic questions. The survey initially consisted of
ten images but was shortened to eight images to increase response rate.

Stimuli Selection. Because the research site was mostly blighted, empty, and thus not
operable, I created pictures of the study area that depict a working, active development.28 I first
developed five conceptual site plans of potential development (see Appendix B) using my
knowledge as a Landscape Architect. The goal when creating the conceptual site plans was to

“Neighborhood business” is a type of land or property designation assigned by the City of New Orleans, where the
“purpose of this district is to provide primarily for retail shopping and personal service uses, to be developed either as a
unit or in individual parcels, to serve the needs of a relatively small area, primarily nearby, low-density residential
neighborhoods” (The City of New Orleans, 2013, para. 24). In the municipal code of ordinances, the City of New
Orleans has certain property development guidelines that are listed under each type of land designation.
27 As of this writing, the research site currently sits within the CT Corridor Transformation Design Overlay District
(which contains no landscape requirements) as part of the comprehensive zoning ordinance (CZO), enacted in August
of 2015. The CZO contains landscape requirements.
28 In other words, I created pictures that depict development (inclusive of parking lot, cars, lighting, buildings, sidewalks,
landscaping, and site furniture) as if it were open for business.
26
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incrementally decrease building and vehicular elements while increasing landscape and pedestrian
elements. Building setbacks and other site plan requirements (per the 2012 municipal code), such as
parking, were taken into account when creating the site plans in 2012. However, site plan elements,
such as parking quantities (explained below) and building setbacks were not exact due to the lack of
a complete survey.29 All site plans were created using a partial survey.
Parking requirements for each conceptual site plan were calculated based upon two
development areas for three of the concept plans. One development area included the two out
parcels owned by Ciacco and the anchor building (formerly belonging to DMK Acquisitions in
2015), and the other development area included the two properties west of Hamburg Street (see
Appendix A). Parking requirement calculations were performed in this manner (two development
areas) for three of the plan options, because the two properties west of Hamburg could share
parking spots and the three properties east of Hamburg could share parking spaces. Moreover, the
three properties east of Hamburg belong to two developers that may intend to create one large
development. Two different entities own the two developments west of Hamburg.30 Plan option
four parking requirements were calculated both as two development areas and as one development
area. I chose to calculate parking requirements as if it were one development for plan option four
because that option eliminates Hamburg Street, thus creating one commercial environment. Plan
option four was also modified slightly (I decreased the building square footage) to accommodate
required parking. See Appendix B for conceptual plan options.
Parking spaces were calculated based on low-density restaurants, banks, and retail
development uses, since the Lake Terrace Shopping Center site (east of Hamburg) consisted of

A survey is a plan, which is drawn to scale, that depicts the existing conditions of a property. For example, a survey of
the Lake Terrace Shopping Center would show the property line and where the buildings sit on the property. A survey
would also show the size of the property (and its elements, such as parking spaces, buildings, and sidewalks).
30 The two properties west of Hamburg Street are owned by 1522 Robert E. Lee, LLC and the Pamela Bonura Trust (see
Appendix A).
29
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those uses before Hurricane Katrina. Low-density restaurants and retail businesses currently occupy
the two properties west of Hamburg Street. Each parking space that I created for the concept plans
measured either eight feet six inches wide by eighteen feet long or seven feet six inches wide and
eighteen feet long for compact cars. Plan option one exceeded the parking requirements for the two
development areas. Plan option two was deficient by five parking spaces for the properties east of
Hamburg Street but exceeded the parking requirement by two parking spaces for the properties west
of Hamburg Street. Plan option three parking requirements were exceeded by eight spots for the
property east of Hamburg Street but were deficient by 11 parking spaces. Seven parking spaces
exceeded the site plan option four parking requirements for the properties east of Hamburg Street.
However, parking was deficient by nine spaces for the properties west of Hamburg Street. When
combined (properties east and west of Hamburg Street), parking requirements were only deficient by
two spaces for site plan option four.
Parking space quantities did not conform to city requirements in part because all concept site
plans were created without a survey. This means that to some extent, the designs are not spatially
precise. Because of the small number of deficient spaces in some of the options, it is very likely that
developers could include those omitted parking spaces by making minor changes to the overall site
plan. Also, because of the inclusion of landscaping, which would decrease storm water runoff,
(which is a large part of the CZO) it is highly likely that the city would grant a variance since the
parking requirement is not substantially deficient. In summation, it was important to create site
plans that were somewhat feasible,31 in order to provide potentially healthy layouts that developers
could actually build as well as to provide city planners with plausible options regarding commercial
site design that would be potentially healthy (See Appendix L for a more detailed outline of property
descriptions, building and parking requirements, and parking requirements per site plan option).
I use the term “feasible” to mean somewhat buildable. Site plans were developed using spatial requirements, such as
adhering to the code regarding parking stall dimensions and layout.
31
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After developing the five different site plans of the research site, I chose two vantage points
to represent possible commercial development and to reduce bias among respondents. In other
words, if I only used one vantage point where the building angle was held constant in each photorealistic perspective, results could be affected if a significant number of respondents perceived the
view to be unfavorable. One of the vantage points depicts a view of the anchor retail building from
the parking lot, and the other depicts the street view of potential out-parcel development (See
Appendix B for vantage point locations32). After I developed the plans, I then took photographs
from the viewpoints selected on each of the site plans.33 Using Adobe Photoshop software, I added
elements reflective of each concept plan option to the selected picture. The building, lighting, and
sky were the same in each picture per vantage point to reduce variables that could affect results.
Only vegetation and site design elements (paving and pedestrian amenities such as light poles)
changed. After expert review of the image stimuli, I chose eight settings for the survey.34 Two of
the pictures developed from concept plan were eliminated to reduce survey length. I opted to
remove those images because they appeared too similar to images developed from concept four, and
I did not anticipate that statistically, significant differences would result. The final pictures that I
chose for the research presented here included two images with no landscape, two images with
minimal landscape quantities, two images with moderate landscape quantities, and two images with
abundant plant materials and pedestrian amenity elements (see Figures 2 through 9).35

The vantage point locations are labeled on the plans that can be found in Appendix B.
The viewpoint locations were the same for each of the plans. In other words, two photos were taken, each in a
different location which applied to all of the plans.
34 William Sullivan and Esra Ozdenerol, experts in environment and behavior and landscape architecture, respectively,
reviewed the survey images for content, clarity, redundancy, and perspective graphics.
35 Landscape quantities of “none, low, medium, and high” were derived from plan and corresponding image evaluation.
32
33
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Figure 2. Survey Image: Street view
depicting no landscaping.

Figure 3. Survey Image: Within
development view depicting no
landscaping.

Figure 4. Survey Image: Street view
depicting minimal (low) landscape
quantities.

Figure 5. Survey Image: Within
development view depicting minimal (low)
landscape quantities.

Figure 6. Survey Image: Street view
depicting moderate (medium) landscape
quantities.

Figure 7. Survey Image: Within
development view depicting moderate
(medium) landscape quantities.
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Figure 8. Survey Image: Street view
depicting abundant (high) landscape
quantities.

Figure 9. Survey Image: Within
development view depicting abundant
(high) landscape quantities.

Images that depict minimal, moderate, and abundant landscape quantities contain quality
landscaping, or rather, landscaping that is designed well and maintained (Laverne and WinsonGeideman 2003). The images, which I arranged in a random order to reduce order effects, can be
found along with a description in Appendix C.36
While most commercial developments do not offer sufficient space to incorporate a small
park inclusive of pedestrian amenities, my research site did. The site contained enough room to
provide a park and accommodate all necessary site requirements, such as the appropriate number of
parking spaces required by the municipal building code. Even though pedestrian amenities such as
benches, trash receptacles, and walkways are not natural elements, they may promote the
compatibility construct (providing opportunities for activity, such as sitting and walking). Pedestrian
elements may also enhance the fascination construct as research by Laumann, Garling and
Stormack’s (2001) suggests that fascination may be more related to activities in city environments
than natural elements. As suggested in Kaplan and Kaplan’s (2003) reasonable person’s model
theory, pedestrian elements may encourage physical activity, exploration, and social interaction,
The images were not arranged in the survey where landscaping either increased or decreased as one progressed
through the survey. But rather, the image order in regards to landscape quantity was random.
36
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which enhance preference. Therefore, the second image in the survey (Figure 9) included a small
commercial park.

Statement Selection. I selected statements based upon the context of the research site. The
statements that I selected adequately represent the four constructs (being away, fascination,
coherence, and compatibility), are easily understood, and do not seem redundant. After reviewing
statements from the five studies that utilized the PRS measure (perceived restoration scale as defined
in the literature review and methodology overview section), I decided to use one statement to
represent the being away construct, two statements that represent the fascination construct, one
statement to represent the extent construct, and one statement to represent the compatibility
construct . The content validity section of this dissertation contains further explanation about the
survey items.
Additional statements. Findings from prior research that utilized existing environments as
stimuli (to reiterate, my research used potential settings that I created from an existing blighted site)
revealed that setting preference was strongly related to perceived restoration (Laumann, Garling and
Stormark 2001). Therefore, I included the question, “How much do you like this setting?” Kaplan
and Kaplan (1989) explained that a characteristic of directed attention fatigue was the state of being
irritable. Therefore, I incorporated the statement “This place makes me feel more irritable” in the
survey as an additional measure of restorative potential.
Rating scale. Following Ivarsson and Hagerhall’s (2008) rating scale, I included in each survey
item used, a rating scale from zero to 10, with zero representing “not at all” and 10 representing
“completely” in response to an image (See Appendix D for the rating scale that was used for this
study).

Demographic Variables. Previous research indicated that certain demographic variables
can influence environmental preference (Stamps 1999). Thus, gender, age, household income, and
26

education level were included in the survey as independent variables. The survey used in this study
can be found in Appendix D.
Research Validity
Research validity can be defined as “whether one can draw meaningful and useful inferences
from scores on the instruments” (Creswell 2009, 149). Construct validity “emphasizes the meaning
of the responses to one’s measuring instrument” (Singleton and Straits 2005, 100). In other words,
establishing construct validity means that the items used to measure constructs (which in my case are
the constructs of being away, fascination, extent, and compatibility) are measuring what researchers
intend. There are several validation techniques used to help establish construct validity. They
include: content validity, criterion validity, and convergent and divergent validity (Lund Research Ltd
2010). I discuss these measures as they pertain to the Perceived Restoration Scale.
Content Validity. Content validity refers to the extent to which an item is representative of
the construct it is intended to measure (Haynes 1995). Therefore, it was important that the
statement that represents each particular construct (such as being away) was appropriately worded to
measure its intended construct.
Construct Items. I chose the statement “This setting makes me forget about work and routine”
to represent the being away construct. I based my choice of this item on the statement “When I am
here I feel free from work and routine,” as found in Laumann et al.’s research (Laumann, Garling
and Stormark 2001, 34). I re-worded the statement for better comprehension. As ART stipulates,
the being away construct represents three different types of patterns. This item responds to the
second type of pattern, which entails escape from everyday life demands, such as work or routine
(Kaplan and Kaplan 1989). Based upon the item wording that responds to Kaplan and Kaplan’s
(1989) meaning of being away and the re-use of the item from a previous research study, content
validity of this item is probable.
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I selected the statement “I would like to linger here for a while" to represent the fascination
construct. The item that was the basis for this statement was, “There is plenty that I want to linger
on here,” as found in Laumann et al.’s research (Laumann, Garling and Stormark 2001, 34). I reworded this statement for better comprehension. According to ART, the “fascinating stimulus is
one that calls forth involuntary attention” (Kaplan and Kaplan 1989, 184). Involuntary attention and
“soft reflection” can be triggered by viewing natural elements such as trees. Since most of the
stimulus materials used in my research contained natural elements, soft reflection could occur. I also
selected this statement to determine the length of stay, which could influence developer decisions
regarding site design.
“My attention is drawn to many interesting things here” was another statement that I chose
to represent the fascination construct because it adheres more closely to Kaplan and Kaplan’s (1989)
definition of fascination (Peron, Berto and Purcell 2002, 26). Again, according to ART, fascination
involves the use of involuntary attention, meaning that the individual is not making a mental effort
when thinking, which directed attention entails. It would seem highly improbable that a setting that
a person finds interesting, specifically one that incorporates natural elements (which, again, most of
the settings in the research presented here incorporate), would draw on directed attention. It is
highly probably that the content of this item adequately represents the fascination construct for two
reasons. First, this statement was utilized in a prior research study. Secondly, the statement
addresses attention of attraction towards elements that one would find appealing and also could
potentially offer what Kaplan and Kaplan (1989) term “soft reflection.”
Representing the extent construct, I selected the statement “This setting offers more to
explore than is immediately evident.” This statement was derived from Kaplan and Kaplan’s (1989)
definition of extent, which is that a setting should provide enough size “that suggests that there is
more to explore than is immediately apparent” (Kaplan and Kaplan 1989, 191). Scope (and
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coherence), which Ivarsson and Hagerhall (2008) used in their study seemed to represent physical
size, rather than a perceptual one. Therefore, I decided not to utilize the scope construct in this
dissertation. As explained previously in the literature review, results revealed that the extent and
fascination constructs in Herzog, Maguire, and Nebel’s (2003) study shared too much correlation or
association with one another.37 They attributed this to how they worded the questions and items. In
other words, both statements and questions regarding the extent and fascination constructs could
have been interpreted as “How interesting is this setting?” (Herzog, Maguire and Nebel 2003, 168).
Therefore, the authors stated that they needed to “maintain user friendliness in their definitions
while at the same time emphasize the distinctive features of each construct” (Herzog, Maguire and
Nebel 2003, 168). I chose to use a statement that measures the extent construct as defined by
Kaplan and Kaplan. Because the item representing the extent construct addresses setting expanse
and the items that represent the fascination construct addresses individual length of stay and
attention to elements of interest, item redundancy is highly improbable.
Finally, I chose the statement “I could find ways to enjoy myself in a place like this” as a
representation of the compatibility construct (T. Hartig, G. Evans, et al. 1997, 182). As Stephen
Kaplan stated, “There should be compatibility between the environment and one’s purposes and
inclinations” (S. Kaplan 1995, 173). An individual must also be able to carry out his/her activities
“smoothly and without struggle” (S. Kaplan 1995, 173). For an environment to be compatible, “the
setting must fit what one is trying to do and what one would like to do” (S. Kaplan 1995, 173).
Initially, Peron, Berto and Purcell’s item, “It is easy to do what I want here,” was considered for the
survey to meet Kaplan and Kaplan’s (1989) definition regarding the ease of carrying out one’s

37

Correlation can be defined as “the degree of association between two random variables” (Merriam-Webster, Inc.
2014). Too much correlation or association between the extent and fascination constructs would mean that they would
not be distinct, which would not align with ART.
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intended activity (Peron, Berto and Purcell 2002, 26). However, since the images I utilized as part of
this dissertation depict a commercial setting where the municipal code and the developer (for the
most part) would create ease for the intended activity (parking and access to the building), I chose
not to include Peron, Berto and Purcell’s (2002) statement as an item in my survey. In order to
represent the compatibility construct, my study focused on “what one would like to do” and
excluded “what one is trying to do.” Including the words, “find ways to enjoy” addresses activities
that one would like to do rather than what one is trying to do. Thus, because prior research used
this statement, and because the statement taps the part of Kaplan’s (1995) definition of compatibility
that is relevant to the research presented here, it is very likely that this item possesses content
validity.
The primary method for establishing content validity is the expert review of the test
administration (Packer 2004). Therefore, Dr. Gladstone and Dr. Li evaluated test administration
procedures before survey distribution as a further measure to ensure content validity.
Criterion Validity. In order to establish criterion validity, researchers administer a wellestablished test that prior studies have deemed valid. After which, researchers compare the results
of that test to the results from the variables in the new measurement procedure. It was important to
establish criterion validity because it adds to the validity of the new measurement procedure, which
would be the PRS, in my case. A ZIPERS test (a well-established means for measuring emotional
states) was used and compared with results from the PRS instrument for the four studies carried out
in Hartig, Evans, and Garling’s (1997) research. Results revealed that overall restoration scores
sufficiently predicted perceived restoration. Therefore, based upon Hartig, Evans and Garling’s
(1997) research, criterion validity was established for the PRS measure.
Convergent and Discriminate Validity. Convergent validity involves using two different
types of measurement procedures to test the same construct, such as observation or surveys (Lund
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Research Ltd 2010). If findings from the two different types of methods reveal a strong
relationship, convergent validity is established (Lund Research Ltd 2010). To determine convergent
validity of the PRS measure, Hartig, Evans and Garling’s (1997) used the Kuller Semantic Scale
(KSS), which consisted of individual words that respondents chose that best described a given
environment. Convergent validity of the PRS measure was largely as expected for the four studies
conducted because results revealed an adequate correlation between similar PRS and Kuller
Semantic Scale (KSS) constructs. The only constructs that did not positively correlate pertained to
KSS unity and the PRS coherence construct. However, this could have resulted due to how the
authors worded the coherence item. The authors note that scholars should modify the coherence
item to be worded more positively when conducting future research. Therefore, the research
presented here did not utilize any of the coherence items used in their study.
Similar to convergent validity, divergent or discriminate validity involves using two different
types of measurement procedures to test the same construct; however, as opposed to convergent
validity, discriminate validity is used to reveal little or no relationship between constructs (Lund
Research Ltd 2010). After assessing correlations between the KSS and the PRS construct items in
Hartig, Evans and Garling’s (1997) research, findings were again largely as expected in all four
studies regarding discriminate validity. For example, the coherence construct negatively correlated
with the KSS complexity construct. Thus, based upon Hartig, Evans, and Garling’s (1997) research,
adequate convergent and discriminate validity of the PRS measure, which I used in this dissertation,
was established.
Validity Threats. Creswell (2009) mentions two types of validity threats that should be
taken into account when developing findings: internal and external. Internal validity threats mostly
pertain to “experimental procedures, treatments, or experiences of the participants that threaten the
researcher’s ability to draw correct inferences from the data about the population” (Creswell 2009,
31

162). Creswell mentions ten types of internal validity threats. Because I used a survey instrument
distributed by community leaders to four different neighborhood groups within a short time frame
for the research presented here,e and because most internal threats pertain to experiments with a
control group or several experiments that researchers conduct concurrently, internal validity threats
were not a concern when developing findings.
According to Creswell, “external validity threats arise when experimenters draw incorrect
inferences from the sample data to other persons, other settings, and past or future situations”
(Creswell 2009, 162). The following is a response to potential validity threats that were taken into
account when developing research findings:
1. Community residents serve as the survey respondents in my research, instead of participants
that are all students. However, it is possible that some of the community residents that
completed the survey may be students due to the site’s proximity to the University of New
Orleans. Therefore, I do not make claims regarding what environments only students may
prefer and what students perceive regarding restorative potential.
2. Creswell (2009) states that additional experiments should be conducted using different
settings from prior research to determine if general findings align. Since the commercial
environments used in my research are unlike previous research studies, this type of external
validity threat was not a concern.
3. Creswell (2009) states that the study should be replicated at a later time to determine if
results would be the same as prior results. Furthermore, findings from a single case study
would not be considered valid (Norman 1991). Empirical research should be replicated to
achieve validation (Norman 1991). Because I conducted my research using different
stimulus materials and populations from prior studies but determine setting restorative
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potential using the same constructs and similar methodological approach as previous studies,
findings are expected to contribute to the performance of the PRS and preference measure
that prior research has utilized.
Other Validation Measures. In addition to using previous research studies, as mentioned
formerly to establish validity, several other steps were taken. William Sullivan and Esra Ozdenerol,
experts in environment and behavior and landscape architecture respectively, reviewed the survey
images for content, clarity, redundancy, and perspective graphics. Images were adjusted and deleted
based upon their comments. After I had selected the survey items, Linxiong Li, an expert in
statistics, reviewed the statements and survey design. I also conducted a pilot survey to test item
comprehension. I then slightly adjusted the questions and survey design based on feedback from Li
and the results from the pilot questionnaire. After the survey closed, Ann O’Hanlon, an expert in
multivariate statistics, reviewed the survey analysis techniques and tweaked according to data
distributions. John Renne also examined and tweaked data analysis techniques. An external auditor,
Max Conrad38 reviewed this dissertation to bring objectivity to the research.
Reliability
Research reliability involves internal consistency of responses to items on an instrument
(Creswell 2009). In other words, the survey instrument should be consistent regarding content and
administration techniques to reduce bias which could affect results. The responses to the items
should be “consistent across constructs” (Creswell 2009, 233). Therefore, all surveys had the same
questions and images. Community leaders also distributed the questionnaire within a short time
frame of one another. A two-week timing variation did occur (one neighborhood president sent the
survey out two weeks after the survey was open). However, this did not significantly affect results

38

Max Conrad is a professor of landscape architecture at Louisiana State University.
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since there were no events that occurred within that time frame. When performing statistical tests, a
consistent procedure was also applied to increase reliability.
Survey Distribution
Due to several concerns, the survey was distributed in July of 2013. These concerns
pertained to what appeared to be the reconstruction of the Lake Terrace Shopping Center anchor
building at the time, along with the advertisement for sale of the out parcel lots. The threat of
construction or alteration of the existing blighted property could have affected results. Therefore,
four community presidents distributed the surveys39 to residents of their respective neighborhoods.40
The survey was open for three weeks (from the 13th of July, 2013 to the second of August, 2013). I
included informed consent in the introductory paragraph of the on-line survey instrument (see
Appendix D). The following section describes the procedures each neighborhood association
president41 used to conduct the survey.
Procedures. The Bancroft Park Association president first announced the survey at a
general membership meeting on July 25, 2013. The president then distributed a link to the survey on
July 26, 2013 to residents who expressed an interest in taking the survey and therefore provided their
e-mail addresses at the general membership meeting. In addition, the survey was advertised on the
Bancroft Park Neighborhood Association website on July 26, 2013. The advertisement consisted of
a link to the survey that was labeled, “Lake Terrace Shopping Center Survey.” The Mirabeau
Garden President sent an introductory e-mail to neighborhood residents on July 13, 2013, which

The survey was distributed through a web-based software called Qualtrics. The survey was distributed after obtaining
approval from the Institutional Review Board (IRB) of the University of New Orleans (which is explained further in the
ethical considerations section) and consensus with my chair, David Gladstone.
40 Vista Park, Oak Park, Bancroft Park, and Mirabeau Garden were the neighborhoods used in the study presented here.
41
With the help of Karen Parsons, president of the Oak Park Civic Association, a meeting was held at her home where I
was able to share my proposed research with the above mentioned neighborhood presidents. All presidents then agreed
to disseminate (via e-mail) an introductory letter followed by a link to my survey to residents of their particular
neighborhoods.
39
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contained a link to the survey (see Appendix E). An introductory e-mail to neighborhood residents
was sent by the Oak Park Association president on July 12, 2013, which contained a link to the
survey (see Appendix F). A reminder e-mail was sent to Oak Park neighborhood residents on July
20, 2013 (see Appendix ‘G’). The president of Vista Park sent an introductory e-mail to
neighborhood residents on July 12, 2013, which contained a link to the survey (see Appendix H).
Consent and Ethical Considerations
As mentioned beforehand, I obtained approval from the University of New Orleans
Institutional Review Board (IRB) before conducting my survey. IRB consists of members that are
qualified to assist and protect the researcher and human subjects “by ensuring ethical research
design and practice” (University of New Orleans, 2014, para. 2). Because the responses did not
contain any information that I could track to an individual, a signature was not required. Therefore,
informed consent was provided in the introductory paragraph of the survey (see Appendix D).
Survey respondent information remained confidential because the neighborhood association
presidents distributed the survey, thus removing any identifying information from the researcher.
Assumptions of the Study
One assumption that I made regarding the research presented here was that all survey
responses were from different community residents who were familiar with the research site.
Another assumption that I made was that all survey respondents gave honest responses. It is
probable that some survey takers gave untruthful responses. However, because results are
consistent with prior research42 it is highly unlikely that a large number of subjects answered
dishonestly (which would have affected results).43

The research to which I refer are the ones that closely resemble my research, as mentioned on pages 15-16.
If a large number of respondents answered dishonestly, then results would not be consistent with prior research, such
as Ivarrson and Hagerhall (2008).
42
43
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Data Analysis Procedures
Each statement that represented a construct (being away, fascination, compatibility, and
extent) was measured independently using an ordinal scale with zero representing “not at all” and 10
representing “completely.” For example, results could have revealed that an image could possess a
strong sense of being away, while not being fascinating or vice versa. A recurrent problem with the
design of attention restoration theoretical scales (statements that represent the constructs of being
away, fascination, compatibility, and extent that I explained earlier in this dissertation) involved
redundancy between the constructs. Some research performed, such as Laumann et al.’s, revealed
that the constructs were independent while other studies, such as Herzog et al.'s (2003), showed
excessive redundancy among certain constructs. In other words, the ratings44 for a statement that
represents the “being away” construct should not result in the same pattern of scores as the
statement that represents the “extent” construct. If ratings were found to be too similar to ratings in
response to statements representing different constructs, then a problem with content validity could
have been the case, as Herzog et al.’s research suggested. As mentioned previously in the literature
review, one reason Herzog et al. suspect the redundancies among constructs was due to how they
worded the items describing the constructs. For example, the results (the pattern of ratings) in
Herzog et al.’s (1997) study revealed redundancies among their extent and fascination constructs.
They state, “The definitions for both variables were worded in such a way that they could have been
interpreted as ‘How interesting is this setting’” (Herzog, Maguire and Nebel 2003, 168). Thus,
results for both variables yielded many similarities. Hartig (2011) mentioned that certain
environments that scholars used in previous research could have also possessed one characteristic,
such as “being away,” which may have caused subjects to be “fascinated.” Therefore, I carefully

Ratings refer to the numbers or letters respondents assigned a given statement in response to a setting. As in Herzog
et al.’s research, the ratings consisted of a choice of five letters that the respondent could choose, each letter representing
a value. For example, “E” represented the value “not at all.”
44
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evaluated each statement (as described earlier in the content validity section of this dissertation) that
is meant to represent its intended construct to ensure that meanings were clear and different.
Before explaining the various statistical tests that I used to formulate findings, a variable
summary table for further clarity is provided below. Each dependent variable is in response to a
setting shown.
Table 2 Variable Summary Table
Dependent
Variables

Type

Answer
Range

Independent
Variables

Type

Being Away
Fascination
*(2) items

Ordinal

11

Gender

Categorical

Ordinal

11

Age

Continuous

Extent

Ordinal

11

Compatibility

Ordinal

11

Preference

Ordinal

11

Irritation

Ordinal

11

Household
Income
Education

Answer
Range
2

Ordinal

5

Ordinal

5

*In the case of the irritation dependent variable, “0” would indicate less irritation, while “10” would indicate
completely irritated. Again, each statement that represents a variable (construct) will be measured using a rating
scale with “0” representing “not at all” and “10” representing “completely” giving the respondent a total of eleven
possible ratings to choose from. Thus, if a respondent chooses “0” for the irritation variable and “10” for all
other variables, then the environmental restorative potential would be probable. A copy of the survey can be
found in Appendix D.

Frequency Distributions. Using IBM SPSS (Statistical Package for the Social Sciences)
software to run all of my statistical tests, I first chose to create frequency distribution tables for each
dependant variable to test for normality. The frequency distribution table graphically reveals how
many times a score occurs (Field 2009). This method was important to run early in the testing
process because results determined later testing methods. In other words, some statistical tests are
only designed to work well when dependent variables are normally distributed (“scores distributed
symmetrically around the center of all scores” (Field 2009, 18), while others are designed to
accommodate distributions that are not normally distributed (StatSoft Inc. 2014). Therefore, test
reliability would be uncertain if a researcher conducted a test meant for normally distributed
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variables on non-normal distributed variables. See Appendix K for a more comprehensive
explanation of frequency distributions.
Inter-Rater Reliability. Along with testing statement validity, it was also important to
statistically assess statement reliability. Reliability is “used to assess the degree to which different
raters/observers give consistent estimates of the same phenomenon” (Trochim, 2006, para. 2).
Therefore, to establish if all statements that represent constructs were answered consistently among
raters, I performed an inter-rater reliability analysis. I decided that an intra-class correlation was best
suited for my research because I was interested in determining the consistency of ratings for more
than two participants (agreement among raters). One of the most common uses for an intra-class
correlation is to assess “the consistency between judges’ ratings of a set of objects…” (Field 2009,
678). Before running the intra-class correlation, I first re-organized the data in SPSS, choosing the
participants as variables (row view) and environments as cases (column view). I then selected a
variable, such as preference, to understand the consistency of that variable with each rater for each
environment. Since I wanted to take rater and case error variability into account, I then chose a
two-way random effects model, which is a statistical procedure that accounts for the variance from
two sources. I also wanted to learn the agreement for each of the variables; therefore, I chose the
level of absolute agreement, not the level of linearity. If survey respondents consistently answer
construct items, then it could be said that it is probable that the statement representing the being
away construct, for example, is a good, consistent measure of being away. An inter-rater reliability
analysis was also performed in Herzog et al.’s (2003) research. See Appendix K for a more detailed
explanation of inter-rater reliability analysis.
Inter-Item Reliability. As an additional measure, I decided to perform an inter-item
reliability analysis to understand if the perceived restoration scale (PRS) was a reliable measure of
perceived restorative potential. All construct scores should be low for an environment that
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produced a low PRS score for the scale to be reliable. Therefore, I produced a Cronbach’s alpha
coefficient45 of the construct items for each commercial environment. See Appendix K for a more
detailed explanation of inter-item reliability.
Spearman’s Correlation Coefficient. In addition to content validity as mentioned in the
research validity section, I had initially intended to produce a Pearson correlation matrix. This was
because I wanted to assess the extent the dependent construct item variables tended to change
together (“strength and direction of the relationship”) (Minitab, Inc. 2014, para. 1). However, to
meet the criterion for the Pearson Correlation, the dependent variables should be normally
distributed interval data (Field 2009). Because my dependent variables did not meet these
assumptions (for the most part), a Spearman correlation coefficient test was conducted instead. The
Spearman correlation coefficient is a test designed for data that is not interval and/or meets
parametric assumptions (normally distributed data). The Spearman correlation coefficient does not
measure differences in content, but rather monotonic relationships.46 For example, consider that
the statement which represents the extent construct has a correlation coefficient of .80 with the
statement that corresponds to the being away construct for a particular commercial environment.
The coefficient would then indicate that it is very likely that a respondent who gave a high rating for
the statement that represented the being away construct would also give a high rating for the
statement that represented the extent construct for that particular commercial environment.
Therefore, as one variable increases so does the other. If any coefficients were a negative number
for example, then that would indicate that as one respondent’s sense of being away increased, their
sense of extent would decrease, for instance, and that would not align with what ART prescribes.
When performing the test procedure, a one-tailed probability was chosen because my hypothesis

See appendix K for a more detailed description of the Cronbach’s alpha coefficient.
In monotonic relationships, “the variables tend to change together, but not necessarily at a constant rate” (Minitab,
Inc. 2014, para. 4).
45
46
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was one-directional, meaning that a setting with no vegetation would produce low rating scores for
the construct items and vice versa, which was my prediction.
Construct Means and Standard Deviation Table. After assessing the reliability of
statements used to represent the constructs and their relationships with one another, a table
inclusive of the mean and standard deviation of each construct item was produced. The table also
included a computation of a single score that represents the potential health of subjects per
commercial environment (I created a single mean score from the two fascination items for the eight
commercial settings). I also created the table as a measure to understand how the survey
respondents rated the statements that represent constructs (construct items) per commercial
environment. Understanding how construct items performed for each commercial environment
allowed me to determine how construct items were rated with each other, thus revealing any
inconsistencies. For example, Ivarrson’s and Hagerhall’s (2008) research contains a table of mean
scores that the authors tabulated per each construct for two gardens, Alnarp and Umeå. The scope
score for the Umeå garden was considerably lower than the other construct scores for that garden.
The authors concluded that most of the scope construct items reflected a physical size and raters
interpreted their wording of the construct item in such a way that bigger was perceived as being
better. Because Umeå was a smaller garden, scope items were therefore rated lower. Producing a
mean for each construct allowed the authors to make this assessment for future research, which I
regarded in the research presented here. Also, the Alnarp garden had more restorative potential
than the Umeå, even though both gardens possessed restorative potential (the possibility that one
would recover from mental fatigue).47 Ivarsson and Hagerhall (2008) also produced an average score
from the mean scores of all constructs, which the authors called the overall PRS score. This number

This is because the scores for each garden were over five. The authors used an 11 point scale ranging from zero (being
non-restorative) to 10 (being most restorative), thus five would represent a neutral value.
47
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was used to represent an overall health score for each garden. As mentioned earlier in this section, I
also produced a single score (an overall PRS score) that represents the potential health per
commercial environment. As performed in Ivarsson and Hagerhall’s 2008 research, I combined the
means for all of the items I designed to measure the four constructs to create a single PRS score. I
also produced a mean score for the statements I designed to measure irritation and preference items.
The overall PRS score was then used as a variable in the last statistical method employed to answer
the research question and sub-questions. Appendix I contains the mean PRS, preference, and
irritation scores for each survey image (setting) along with a preliminary result. Appendix I was
created to corroborate results with the results of the more advanced statistical tests.
Line Plot. From the construct means per image, I then created a line plot. The line plot
graphically shows the relationship of each construct per image for easier comprehension. The lines
on the plot were linearly related (did not cross one another), with the exception of a little crossover
between settings with similar landscaping amounts. For example, the mean scores for the
statements that represent being away, extent, fascination, and compatibility were small (signifying
little or no restorative potential) for commercial environments without landscaping. Also, each
construct mean score was relatively close in range because attention restoration theory postulates
that vegetation helps reduce directed attention fatigue, and for this to occur, an environment must
possess a sense of being away, extent, fascination, and compatibility, as explained earlier in this
dissertation. Therefore, a commercial environment without any landscaping should possess low
mean scores for construct items. The almost parallel line to this line should be the line for another
garden type, which should produce a line that corresponds to a higher mean score. If for example,
the compatibility construct items were rated higher for the images with minimal amounts of
landscaping than the images with abundant landscaping, the line plot would reveal this (the lines on
the line plot would cross for these two images at the compatibility gridline). If this would have
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happened, then I would have employed additional tests and provided a theoretical explanation as to
why the constructs did not prescribe to ART and align with prior research findings. Further details
regarding the use of the line plot, along with a graphic example can be found in Appendix K.
Friedman’s ANOVA. After assessing the construct item means across all settings, I
conducted a Friedman’s ANOVA (analysis of variance) to determine if the overall PRS score was
statistically significantly different across settings, especially the ones with similar mean overall PRS
scores. A Freidman’s ANOVA was used “for testing differences between conditions when there are
more than two conditions and the same participants have been used in all conditions” (Field 2009,
573). Therefore, the Friedman’s ANOVA allowed me to understand if a person’s sense of perceived
restoration was statistically significantly different when responding to a setting with no landscaping
versus one with low amounts of landscaping.48 I determined that a Friedman’s ANOVA was best
suited for my research because my dependent variables met all of the assumptions of this statistical
method, which are as follows:


Dependent variables that are not normally distributed



Dependent variables that are ordinal



My conditions (cases) are more than two (I have eight commercial settings)



The same participants rated each setting (which I refer to as repeated measures)

As a post hoc measure, I conducted another Friedman test between settings with similar mean PRS
scores to assess commercial environment variability.49

This test was important to run in order to understand if community resident’s perceptions differed regarding
preference and the construct items in response to different landscape amounts. If a person’s sense of being away was not
statistically different when responding to two settings with different amounts of landscaping, then the premise of ART
would be violated (i.e. low amounts of landscaping should produce a different sense of “being away” than a setting with
no landscaping).
49 Again, the survey consisted of eight commercial settings. One vantage point depicted an interior view of the
commercial development, while the other vantage point depicted a street view. Two settings (one an interior view and
one a street view) contained no landscaping, two (one an interior view and one a street view) with low amounts of
48
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Spearman’s Correlation Coefficient. To answer the main research question (in part) and
the first sub-question,50 I first produced a mean score for preference irritation, and PRS measure (as
mentioned above) for each commercial setting. Then, I produced another Spearman correlation
coefficient utilizing the preference, irritation, and PRS scores for each commercial environment.
Again, the Spearman’s correlation coefficient reveals the “extent to which those variables tend to
change together” (Minitab, Inc. 2014, para. 1). In other words, this test was used to determine the
degree respondents preferred environments conducive to better health. A correlation of preference
and irritation and irritation with the overall PRS score was also produced to understand if irritation
agrees with ART (ART prescribes irritation is an overall characteristic of restoration). Therefore, I
assumed that irritation should also be significantly correlated with preference and the overall PRS
score should agree with what ART prescribes.
Means Table of Demographic Variables. To answer the last research sub-question,51
and the main research question in entirety, I first created a means table of all demographic variables
for preference and the perceived restoration scores for each setting. After evaluating the
performance of each demographic variable concerning preference and perceived restoration scores,
I decided to run a one-way ANOVA (analysis of variance) to understand if rating difference was
statistically significant.
One-Way ANOVA. A one-way ANOVA is a statistical method that researchers use to
determine if the means of independent groups based upon one independent variable are significantly
different statistically. In other words, the one-way ANOVA allowed me to determine if the mean
landscaping, two (one an interior view and one a street view) with medium amounts of landscaping, and two (one an
interior view and one a street view) with high amounts of landscaping.
50 Again, the main research question was, “To what degree do community residents prefer settings that offer qualities
conducive to better health as established by prior research?” The first sub-question was, “Will community residents
prefer restorative environments as ART predicts? In other words, will community residents choose as their most
preferred commercial environments ones that they perceive as being most fascinating, most extensive, most compatible,
and give them a sense of being away the most?”
51 The last research sub-question again is, “Do demographic variables have an influence on preference and perceived
restoration scores?”
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preference scores between demographic groups, such as between males and females, were
significantly different statistically. If the difference of mean scores were statistically significant, that
would indicate that the differences did not occur by chance, but rather, were most likely to occur
based upon the demographic variable.
One of the assumptions that should be met when running a one-way ANOVA is that the
dependant variable (preference and the PRS scores in my case) should be normally distributed
(Brigham Young University 2014). According to a measure called the central limit theorem, if a
sample is greater than 30, the distribution will be normal regardless (Field 2009). In other words, if
two samples were drawn from the parent sample and averaged, the distribution would be more
normal than the parent distribution. If one would draw 32 samples from the parent distribution and
averaged, then the distribution would be normal (Annis 2014). Because I had 124 complete
responses, I assumed that the dependent variables (PRS and preference scores) were normally
distributed.
I also produced a document where I ranked the survey images based upon preference and
health potential (see Appendix I). The document contains a list of each site plan that is associated
with each image. Also, I included percentages of overall landscape area (total area within the
property line that contains plant material) and interior of parking lot area landscape (total area within
the parking lot that includes plant material) within the document. I calculated an estimated
percentage of the overall landscape area and the interior of parking lot area landscape52 because the
Comprehensive Zoning Ordinance (CZO) contains these requirements stipulating certain
percentages (This document, [calculations are approximate] can be found in Appendix J). Thus,
The interior of a parking lot area refers to all areas within the boundaries of a vehicular area, which may include access
drives, parking stalls, loading zones, drop off areas, and service drives. A landscaped area, such as a parking lot island,
within the vehicular area boundary would be considered as an interior of a parking lot landscape. See the draft CZO
article 23 for graphics and more information. This document can be found at:
http://www.nola.gov/getattachment/b8d6195f-ea85-49af-937d-333c090aa3a6/Art23-Landscape,-StormwaterManagement-Screening/.
52
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when preparing recommendations, I was able to compare preference and health potential with a
landscape percentage, which in turn, may influence landscaping percentage municipal requirements.
A more detailed summary of all statistical methods that I used in this dissertation can be found in
Appendix K.
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Chapter 4: Results
Introduction
Commercial landscaping has been limited in the city of New Orleans due to, in part, the lack
of a New Orleans comprehensive landscape ordinance until August of 2015, federal funding that
omits landscaping from the budget unless required by code, and poor developer attitudes. One of
the goals of this research was to reveal that commercial landscaping is more than just an aesthetic
with a maintenance cost, but rather has a potential public health impact. Another goal was to begin
to understand how landscape quantities relate to preference and the perceived health of a
commercial environment. Again, the purpose of the research presented here was to determine the
degree to which commercial environments possess qualities likely to support restoration (from
mental fatigue) due to landscaping and if commercial environments community residents most
prefer were ones perceived to most promote restoration. In this chapter, I have included the results
of the statistical methods used in this dissertation. I employed statistical methods to assess the
reliability and validity of the survey instrument and then to answer the research question and subquestions. The response rate and the demographic data are first described as follows.
Response Rate
All questions were answered with total of 124 complete responses. As the survey progressed,
the number of responses decreased. The following list indicates the number of responses per
question. Again, the survey can be found in Appendix D.


Statement Ratings in Response to a Commercial Environment:
o Question One - 149 complete responses
o Question Two – 143 complete responses
o Question Three – 139 complete responses
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o Question Four – 134 complete responses
o Question Five – 130 complete responses
o Question Six – 127 complete responses
o Question Seven – 126 complete responses
o Question Eight – 126 complete responses


Demographic Questions
o Question Nine (Age)– 124 responses
o Question Ten (Income) – 124 responses
o Question Eleven (Gender) – 124 responses
o Question Twelve (Education) – 124 responses

Demographic Data
The following is a table inclusive of gender, age, income, and education groups, including
their respective respondent counts.
Table 3 Gender and Age Demographics
Gender
Male
Female
No. of Respondents
45
79

Age
0-30
29

30-50
52

50-70
40

70-90
2

As indicated in the table above, the raters consisted of more females than males.
Respondents were mostly between the ages of 30 to 70. Only two were above the age of 70.
Table 4 Income Demographics

< $20,000
No. of
Respondents

5 (4%)

$20,000 $50,000
30 (24%)

Income
$50,000 $80,000
31 (25%)

$80,000 $100,000
19 (15%)

> $100,000
39 (32%)

As indicated in Table 4, respondents were mainly individuals with household incomes
between $20,000 to $80,000. Thirty-two percent of respondents reported incomes over $100,000.
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Fifteen percent of respondents reported an annual income between $80,000 to $100,000. Only four
percent of respondents reported an annual income below $20,000.
Table 5 Education Demographics
High School
No. of
Respondents

12 (9.68%)

Education
Bachelor’
Master’s
72 (58.06%)

26 (20.97%)

PhD or Higher
14 (11.29%)

Table 5 above shows that the majority of respondents (58.06%) received their Bachelor’s,
20.97% received their Master’s degree, 11.29% received their doctorate or higher and only 9.68%
completed high school as their highest educational attainment, measured by degree earned.
Findings
In order to run the appropriate statistical tests to answer the research question and subquestions, I first assessed the dependant variable data distribution, then verified the reliability of the
statements and the responses of the raters, and finally confirmed the independence of the
statements. The following statistical tests were performed.
Score Frequency. In order to understand how many times a particular score occurs,53 I
performed a frequency distribution for each statement in response to each setting. According to
Field (2009), the values of skewness and kurtosis should be zero in a normal distribution.54 As an
added measure, all skewness and kurtosis scores were converted to z scores (e.g., skewness score
divided by the standard error of skewness)55 to determine statistical significance of the skewness and
kurtosis values (Field 2009). If values are greater than 1.96 or less than -1.96, then the results are
statistically significant (Field 2009). The following tables (Tables 6-13) indicate the z scores for
For example, how many times respondents scored a “5” for the statement representing the “being away” construct for
setting one.
54 See Appendix K for a more detailed description of frequency distributions.
55 Z scores represent how much a response deviates from the mean (Lund Research, Ltd 2013). Standard deviation is a
measure of how the data set was distributed (Investopedia, LLC 2016). More specifically, standard deviation shows how
far all of the scores deviate from the mean.
53
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skewness and kurtosis of each construct item,56 irritation, and preference statements per commercial
setting. Each setting was ordered according to the order as presented in the survey, which again can
be found in Appendix D. Therefore, setting one would correspond to the first setting presented in
the survey.
All construct items,57 preference, and irritation statements in response to setting one indicate
a positively skewed distribution. The extent construct item also indicates a distribution with a
positive kurtosis (see Table 6).
Table 6 Z Scores for Setting One
BA
Number of
Respondents
Skewness
Kurtosis

FA 1

FA 2

Extent

Comp.

Pref.

Irritation

149

149

149

149

149

149

149

3.37
-0.51

3.93
-0.76

4.56
0.40

5.80
2.06

3.71
-1.20

2.55
-0.72

5.77
1.09

Construct items, and the preference statement in response to setting two indicate a
negatively skewed distribution. The irritation statement indicates a distribution that is positively
skewed with a positive kurtosis. The preference statement also indicates a distribution with a
positive kurtosis (see Table 7).
Table 7 Z scores for Setting Two
BA
Number of
Respondents
Skewness
Kurtosis

FA 1

FA 2

Extent

Comp.

Pref.

Irritation

143

143

143

143

143

143

143

-4.10
0.03

-4.14
-0.49

-4.21
-0.38

-3.80
-0.22

-4.88
1.07

-5.75
2.04

15.19
22.77

The following labels in the Z score tables refer to the following: “BA” refers to the statement that represents the
“being away” construct; “FA 1” and “FA 2” refer to the statements that represent the fascination construct; “extent”
refers to the statement that represents the extent construct, and “comp.” refers to the statement that represents the
compatibility construct.
57 As mentioned previously in the operational definition section, a construct item refers to a statement that represents
one of the four characteristics that ART postulates an environment must possess to reduce mental fatigue. A more
detailed description of the construct items can be found in Chapter 3.
56
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All items in response to setting three indicate a positively skewed distribution and a positive
kurtosis, with the exception of the irritation statement, which indicates a slightly negative skew and
kurtosis (see Table 8).
Table 8 Z Scores for Setting Three
BA
Number of
Respondents
Skewness
Kurtosis

FA 1

FA 2

Extent

Comp.

Pref.

Irritation

139

139

139

139

139

139

139

21.48
72.00

19.36
58.16

8.93
7.46

16.64
37.46

18.99
46.25

18.43
47.89

-1.28
-3.54

All items in response to setting four indicate a positively skewed distribution. All items also
indicate a positive kurtosis, with the exception of the irritation and preference statement (see Table
9).
Table 9 Z Scores for Setting Four
BA

FA 1

FA 2

Extent

Comp.

Pref.

Irritation

Number of
Respondents

134

134

134

134

134

134

134

Skewness
Kurtosis

5.24
2.82

5.31
2.62

5.96
3.22

5.20
2.48

6.29
3.88

4.73
1.65

5.31
1.13

The statements that represent the “being away,” “fascination,” and “extent” constructs
indicate a normal distribution in response to setting five. The preference statement also indicates a
normal distribution. The statement that represents the compatibility construct indicates a
distribution with a negative kurtosis. The irritation statement also indicates a positively skewed
distribution with a positive kurtosis (see Table 10).
Table 10 Z Scores for Setting Five
BA
Number of
Respondents
Skewness
Kurtosis

FA 1

FA 2

Extent

Comp.

Pref.

Irritation

130

130

130

130

130

130

130

-0.31
-1.14

0.17
-1.37

-0.22
-1.93

0.06
-1.88

-1.16
-2.09

-1.77
-0.36

11.91
15.54
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The statements that represent the construct items and the preference statement for setting
six indicate a normal distribution. The irritation statement indicates a positively skewed distribution
with a positive kurtosis (see Table 11).
Table 11 Z Scores for Setting Six
BA
Number of
Respondents
Skewness
Kurtosis

FA 1

FA 2

Extent

Comp.

Pref.

Irritation

127

127

127

127

127

127

127

0.15
-1.70

-0.38
-1.95

-0.46
-1.92

-0.41
-1.93

-0.64
-1.63

-1.50
-1.54

10.37
13.11

The statements that represent the construct items and the preference statement in response
to setting seven indicate a positively skewed distribution with a positive kurtosis. The irritation
statement indicates a distribution with a negative kurtosis (see Table 12).
Table 12 Z Scores for Setting Seven
BA
Number of
Respondents
Skewness
Kurtosis

FA 1

FA 2

Extent

Comp.

Pref.

Irritation

126

126

126

126

126

126

126

12.58
22.15

8.96
9.34

6.73
4.44

7.49
5.60

6.41
3.40

8.50
9.11

-.49
-3.69

Construct items in response to setting eight indicate a negatively skewed distribution. The
distribution for the compatibility construct item also indicates a positive kurtosis. The irritation
statement reveals a distribution that is positively skewed with a positive kurtosis, and the preference
statement indicates a distribution that is negatively skewed with a positive kurtosis (see Table 13).
Table 13 Z Scores for Setting Eight
BA
Number of
Respondents
Skewness
Kurtosis

FA 1

FA 2

Extent

Comp.

Pref.

Irritation

126

126

126

126

126

126

126

-5.19
0.98

-5.57
1.61

-6.77
3.42

-5.40
1.42

-6.30
2.36

-9.08
9.51

17.44
9.51
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Reliability. In order to understand if statements were rated consistently (among different
raters), I first performed an inter-rater reliability analysis. I also performed an inter-item reliability
analysis to learn if the same rater had consistent scores in response to a setting. The results of these
tests are as follows.

Agreement among Raters. Since I wanted to learn the consistency of how the participants
rated each of the dependant variables58 for each environment on average, the average measures were
assessed. The intraclass correlation59 among raters showed a coefficient of .9 or higher for all
variables; therefore, there is excellent agreement among raters for all variables (see Table 14).
Table 14 Intraclass Correlation for Dependant Variables
Complete
Responses

Being Away

120

Fascination 1

120

Fascination 2

120

Extent

120

Compatibility

120

Irritation

120

Preference

120

Average Measures
Intraclass Correlationb
.996
.996
.996
.996
.996
.983
.997

b. Type An intra-class correlation coefficients using an absolute agreement definition.

Statement Response Consistency. As mentioned previously, an acceptable rating for a
scale to be considered reliable is commonly between “.7” to “.8”; anything lower could be
considered an unreliable scale (Field 2009, 675). Table 15 lists the Cronbach alpha coefficients60 for

Again, the dependant variables include each construct item, preference and irritation statement.
An intraclass correlation is a coefficient used to assess the reliability of ratings by comparing the variability of different
ratings of the same subject to the total variation across all ratings and all subjects” (Zaiontz 2016, para. 1).
60 The Cronbach’s alpha coefficient is explained in more detail in Appendix K.
58
59
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each setting. The reliability for the PRS items per environment produced scores above .7; thus, the
PRS can be considered reliable.
Table 15 Inter-Item Cronbach’s Alpha Coefficient
Cronbach's Alpha
Setting One
Setting Two
Setting Three
Setting Four
Setting Five
Setting Six
Setting Seven
Setting Eight

0.92
.931
.771
.955
.960
.969
.924
.966

Relationship between Construct Items. To understand the relationship of the statements
that represent the four constructs, I performed a spearman’s correlation coefficient. Table 16 shows
that all construct items have a positive correlation with each other and therefore are “moderately to
significantly” related to one another as predicted. According to Statstutor (2014), a coefficient of .40
to .59 would mean that two variables are moderately related. Other than the correlation coefficient
for the statements that represent the extent and being away constructs for setting one (which is .479
as seen in Table 16), the coefficient for all construct items ranged between .61 through .94,
suggesting strong to very strong correlations.61 Because all PRS items measure perceived restoration
and therefore should be strongly connected to one another, the coefficients are as predicted (see
Table 16).
Table 16 Spearman’s Correlation Coefficient Matrix between Construct Items
Setting One - N=149
Being Away
Extent
61

Being Away

Extent

Compatibility

Fascination

1.000
.479**

.479**
1.000

.580**
.638**

.835**
.636**

A more detailed description of the Spearman correlation coefficient can be found in Appendix K.
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Table 16 cont.
Compatibility
Fascination

.580**
.835**

.638**
.636**

1.000
.735**

.735**
1.000

Setting Two - N=143
Being Away
Extent
Compatibility
Fascination

1.000
.649**
.744**
.819**

.649**
1.000
.802**
.752**

.744**
.802**
1.000
.875**

.819**
.752**
.875**
1.000

Setting Three - N=139
Being Away
Extent
Compatibility
Fascination

1.000
.688**
.718**
.790**

.688**
1.000
.749**
.881**

.718**
.749**
1.000
.767**

.790**
.881**
.767**
1.000

Setting Four - N=134
Being Away
Extent
Compatibility

1.000
.644**
.643**

.644**
1.000
.790**

.643**
.790**
1.000

.771**
.745**
.774**

Fascination

.771**

.745**

.774**

1.000

Setting Five - N=130
Being Away
Extent
Compatibility

1.000
.723**
.709**

.723**
1.000
.909**

.709**
.909**
1.000

.856**
.834**
.845**

Fascination

.856**

.834**

.845**

1.000

Setting Six - N=127
Being Away

1.000

.764**

.767**

.896**

Extent
Compatibility
Fascination

.764**
.767**
.896**

1.000
.940**
.883**

.940**
1.000
.894**

.883**
.894**
1.000

Setting Seven - N=126
Being Away
Extent

1.000
.766**

.766**
1.000

.806**
.784**

.831**
.843**
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Table 16 cont.
Compatibility
Fascination

.806**
.831**

.784**
.843**

1.000
.807**

.807**
1.000

Setting Eight - N=126
Being Away
Extent
Compatibility

1.000
.803**
.787**

.803**
1.000
.898**

.787**
.898**
1.000

.911**
.878**
.879**

.911**

.878**

.879**

1.000

Fascination

**. Correlation is significant at the 0.01 level (1-tailed).

Perceived Health of Each Commercial Setting. Two vantage points within the
development were chosen for the setting creation (two images with no landscape, two images with
little landscape, two images with moderate landscape, and two images with abundant landscape and
pedestrian amenity elements). The mean scores for the construct items along with the overall PRS
score were as predicted. As the landscaping quantity increased in the settings, the construct item
mean scores and overall PRS scores increased as well, with the settings that had the most
landscaping receiving the highest mean scores for the construct items and thus the highest overall
PRS score. A score of “5” would indicate the dividing line between the designations of “not likely
to promote restoration” from “likely to promote restoration,” since I used an 11 point scale. This
was also the analysis procedure used for Ivarsson and Hagerhall’s (2008) research. See Table 17 for a
tabulation of construct item mean scores and overall PRS score per setting. See Figure 9 for an
illustration showing overall PRS scores.
Table 17 Mean and Standard Deviation (In Parenthesis)
Being Away

Fascination

Extent

Setting 1

2.95 (2.26)

3.01 (2.44)

2.59 (2.44)

3.11 (2.56)

2.9 (2.1)

Setting 2

7.72 (2.21)

8.01 (2.09)

7.43 (2.49)

7.83 (2.27)

7.7 (2.0)

Setting 3

0.64 (1.18)

0.52 (.94)

0.72 (1.36)

.73 (1.47)

.65 (.92)

Setting 4

2.19 (1.92)

2.04 (1.93)

1.96 (1.91)

1.87 (1.91)

2.0 (1.8)
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Compatibility Overall PRS Score

Table 17 cont.
Setting 5

5.34 (2.51)

5.32 (2.61)

5.15 (2.67)

5.35 (2.76)

5.3 (2.4)

Setting 6

5.0 (2.61)

5.24 (2.63)

5.24 (2.67)

5.29 (2.65)

5.2 (2.5)

Setting 7

.60 (1.01)

.53 (.79)

.49 (.75)

.56 (.78)

.54 (.73)

Setting 8

7.72 (2.50)

8.16 (2.19)

7.69 (2.55)

7.95 (2.55)

7.9 (2.3)

As indicated in Table 18, the settings that contained no commercial landscaping were
perceived as most likely to not promote restoration. The settings with high amounts of landscaping
were perceived as most likely to promote restoration. The settings with medium amounts of
landscaping were perceived as likely to promote restoration, but minimally, and the settings with low
amounts of landscaping were perceived as not likely to promote restoration.
Table 18 Mean Scores of Construct Items per Landscaped Quantity
High

Medium

Low

None

Being Away

7.72

5.17

2.57

0.62

Fascination

8.09

5.28

2.53

0.53

Extent

7.56

5.20

2.28

0.61

Compatibility

7.89

5.32

2.50

0.65

Overall PRS
Score

7.82

5.24

2.47

0.60

Construct Scores for Each Setting and Landscape Category. As seen on the line plot in
Figure 10, the profiles for all commercial settings were as predicted, meaning that a commercial
setting tended to cluster with another commercial setting with similar landscape quantities.62
Another line plot was created of the construct item mean scores per landscaping quantity (see Figure
11). Construct item mean scores for each commercial setting landscaped quantity type did not

The numbers “0” to “10” on the line plots as seen in Figures 10 and 11 refer to the rating scale used in the survey.
“BA” refers to the being away construct “FS” refers to the fascination construct, “EX” refers to the extent construct,
and “CA” refers to the compatibility construct. “High, medium, low and none” as seen in Figure 3 refer to landscape
quantities.
62

56

deviate significantly from each other as predicted. Therefore, results align with what ART
prescribes, meaning that if a setting had medium amounts of landscaping, it did not possess more of
a sense of being away than a setting with more landscaping. Therefore, no lines crossed each other
between settings with different landscape quantities.

BA

BA

FS

FS

EX

EX

BA

CA

FS

EX

CA

CA

Figure 10. Line plot of construct item mean
scores for each commercial setting.

Figure 11. Line plot of construct item mean
scores per landscaped quantity.

Analysis of Setting Differences. As Figure 11 and Table 18 indicate, settings with similar
landscape amounts also had means that were numerically close to each other for each construct
item. Therefore, a Friedman’s ANOVA was conducted on all settings per construct item, and then
as a post hoc measure, between settings with similar landscape amounts (pair wise comparison) for
the PRS and preference variables. Results revealed that there was a statistical significant difference
between all dependent variables (construct items, preference, and irritation variables) across every
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setting as compared to each other because the significance values were all below the “.05” threshold.
If significance levels were above “.05”, then the settings would not have any statistically significant
difference (Field 2009). The results from the post hoc tests (pair wise comparison) on the PRS
variable revealed that the two settings with low amounts of landscaping (settings one and four)
differed from each other regarding the overall PRS score. The two settings with high amounts of
landscaping (settings two and eight) also statistically differed significantly from each other regarding
the overall PRS score (see Table 19). These two groups of settings also have the most separation
from each other in the line plot as seen in Figure 10.
As seen in Table 19 and indicated in the line plots (Figures 10 and 11), means that were
numerically close to each other regarding preference and the construct items also fell within the
same landscape category.63 After running a pair wise comparison for settings within the same
landscape category, results revealed that the settings with high amounts of landscaping did not differ
from each other, and settings with no landscaping did not differ regarding preference (see Table 19).
Table 19 Friedman’s Analysis of Variance
Landscape Quantities

Significance (PRS) Significance (Preference)

High
Settings 2 and 8

0.01

0.41

0.26

0.01

0.00

0.00

1.00

0.475

Medium
Settings 5 and 6
Low
Settings 1 and 4
None
Settings 3 and 7

Landscape category refers to the approximate quantity of landscaping contained within a setting, such as high,
medium, low, and none.
63
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Preference, Irritation and the Overall PRS Score Relationships. In order to answer the
main research question and first research sub-question,64 I produced a Spearman correlation
coefficient between preference and the overall PRS score, which again, is the score I created by
combining the means of all construct items for each setting. The PRS score again represents the
overall perceived health score, or rather, the score that represents the degree commercial
environments are perceived as being fascinating, extensive, compatible with one’s desired activities,
and gives community residents a sense of being away. Again, according to ART, the PRS score
would then represent the potential an environment would have to possess qualities that would
reduce mental fatigue. Results revealed a high correlation between setting preference and the PRS
score. In other words, there is a strong tendency that community residents, who preferred setting
eight over the other settings, also perceive that setting as the most fascinating, extensive, compatible,
and sense of being away (see Table 20). As predicted the settings with no landscaping were the least
preferred and were the least likely to promote restoration. The settings with the most amount of
landscaping were the ones most preferred and were the most likely to promote restoration. See
Appendix I for preference irritation and overall PRS scores in association with the setting image and
Appendix J for the ranking of settings regarding preference, restorative potential, and irritation.
Table 20 Mean Preference, Irritation, Overall PRS Score and Correlations
Mean
Preference

Mean
Irritation

.81 (1.4)

5.5 (3.7)

Correlation: Correlation:
Overall
preference
irritation
PRS Score
and and overall
irritation
PRS score

Correlation:
preference
and overall
PRS score

No Landscaping
Setting 3

.65 (.92)

-.240**

-0.14

.690**

The main research question again is, “To what degree do community residents prefer settings that offer qualities
conducive to better health as established by prior research?” The first research sub-question again is, “Will community
residents prefer restorative environments as ART predicts? In other words, will community residents choose, as their
most preferred commercial environments, settings that they perceive as being most fascinating, most extensive, most
compatible, and give them a sense of being away the most?”
64
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Table 20 cont.
Setting 7

.68 (.96)

5.2 (3.9)

.54 (.73)

-.203*

-.228**

.856**

Setting 1

3.9 (2.5)

2.1 (2.4)

2.9 (2.1)

-.235**

-0.02

.749**

Setting 4

2.8 (2.2)

2.5 (2.7)

2.0 (1.8)

-0.1

0.06

.679**

Setting 5

6.5 (2.3)

1.4 (2.3)

5.3 (2.4)

0.02

0.1

.841**

Setting 6

6.0 (2.6)

1.5 (2.0)

5.2 (2.5)

-.161*

-0.01

.867**

Setting 2

8.3 (2.0)

1.0 (2.18)

7.7 (2.0)

-.241**

-.209**

.853**

Setting 8

8.5 (2.1)

.74 (1.8)

7.9 (2.3)

-.152*

-0.12

.869**

Low Landscaping

Medium Landscaping

High Landscaping

ART prescribes that irritation is a characteristic of mental fatigue. Therefore, I also
produced a correlation matrix between preference and irritation, as well as irritation and the overall
PRS score to understand if irritation can be perceived as an overall measure of mental fatigue.
Results reveal that a statistically significant correlation between preference and irritation exists for all
settings except settings five and four. Results also show that a statistically significant correlation
between irritation and the overall PRS score does not exist, with the exception of setting seven and
two (see Table 20).
Preference and Perceived Setting Health for Demographic Variables. In order to
answer the last research sub-question, I first created a preference and an overall PRS score means
table of all of my demographic variables per commercial setting. After assessing the differences in
mean scores, (which can be seen in Tables 21, 22, and 23 for the preference variable and in Tables
24, 25, and 26 for the PRS variable) a one-way ANOVA test was conducted.
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Table 21 Preference Means Table of Gender and Age per Setting
Settings

Gender

Age

Male
N=45

Female
N=79

0-30
N=29

30-50
N=52

50-70
N=40

70-90
N=2

Setting 3

1.1

0.7

0.8

1.0

0.5

0.0

Setting 7

0.8

0.6

0.7

0.7

0.6

0.0

Setting 1

4.6

3.3

4.4

3.5

3.8

4.0

Setting 4

2.9

2.7

3.4

2.2

2.8

7.0

Setting 5

6.7

6.5

6.3

6.4

7.0

7.0

Setting 6

6.1

6.2

6.3

5.7

6.6

6.5

Setting 2

8.2

8.6

8.6

8.1

9.0

9.0

Setting 8

8.4

8.5

8.7

8.6

8.2

8.0

No Landscaping

Low Landscaping

Medium Landscaping

High Landscaping

**. Correlation is significant at the 0.01 level (1-tailed). Standard deviation values are given in
parenthesis.
Table 22 Preference Means Table of Annual Income Levels per Setting
Settings
< $20,000
N=5

$20,000 $50,000
N=30

Income
$50,000 $80,000
N=31

$80,000 $100,000
N=19

> $100,000
N=39

No Landscaping
Setting 3

1.0

1.1

0.4

0.7

0.9

Setting 7

1.2

0.9

0.2

0.6

0.8

Setting 1

4.2

4.3

3.6

3.1

3.8

Setting 4

2.6

3.7

2.6

2.2

2.5

Low Landscaping
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Table 22 cont.
Medium Landscaping
Setting 5

5.6

6.3

6.5

6.9

6.7

Setting 6

5.4

6.1

6.3

6.4

6.0

Setting 2

7.4

8.9

9.0

7.7

8.5

Setting 8

5.4

8.7

8.4

8.5

8.8

High Landscaping

Table 23 Preference Mean Table of Education Levels per Setting
Settings

Education
High School
N=12

Bachelors
N=72

Masters
N=26

PhD or
Higher N=14

No Landscaping
Setting 3

0.7

0.7

1.2

0.8

Setting 7

0.6

0.7

0.7

0.7

Setting 1

4.5

4.0

3.1

3.4

Setting 4

2.4

3.0

2.4

2.6

Setting 5

6.9

6.6

6.7

5.6

Setting 6

5.6

6.3

6.0

6.0

Setting 2

8.4

8.7

8.0

8.7

Setting 8

8.0

8.9

8.2

7.6

Low Landscaping

Medium Landscaping

High Landscaping
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Table 24 PRS Mean Table of Gender and Age per Setting
Settings

Gender
Male
N=45

Age

Female
N=79

0-30
N=29

30-50
N=52

50-70
N=40

70-90
N=2

No Landscaping
Setting 3

0.6

0.6

0.6

0.7

0.5

0.3

Setting 7

0.6

0.5

0.5

0.6

0.5

0.0

Setting 1

3.2

2.6

3.1

2.7

2.9

2.4

Setting 4

2.3

1.9

2.4

1.9

1.9

1.9

Setting 5

5.7

5.3

5.0

5.5

5.7

5.8

Setting 6

5.5

5.2

5.3

5.2

5.6

4.2

Setting 2

7.8

8.0

7.9

7.6

8.3

7.9

Setting 8

7.6

8.1

8.2

8.0

7.7

6.8

Low Landscaping

Medium Landscaping

High Landscaping

Table 25 PRS Mean Table of Annual Income Levels per Setting
Settings

Income
< $20,000
N=5

$20,000 $50,000
N=30

$50,000 $80,000 N=31

$80,000 $100,000 N=19

> $100,000
N=39

No Landscaping
Setting 3

0.5

0.7

0.4

0.5

0.8

Setting 7

0.9

0.7

0.2

0.5

0.6

Setting 1

2.9

3.1

2.7

2.3

2.9

Setting 4

2.0

2.4

1.9

1.7

1.9

Low Landscaping
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Table 25 cont.
Medium Landscaping
Setting 5

4.0

5.1

5.4

5.6

5.8

Setting 6

4.4

5.0

5.3

5.6

5.5

Setting 2

6.6

7.9

8.3

6.9

8.2

Setting 8

5.3

8.0

7.8

8.0

8.2

High Landscaping

Table 26 PRS Mean Table of Education Levels per Setting
Settings

Education
High
School
N=12

Bachelors Masters
N=72
N=26

PhD or Higher
N=14

No Landscaping
Setting 3

0.4

0.6

0.9

0.6

Setting 7

0.4

0.6

0.6

0.6

Setting 1

2.3

3.0

2.4

2.8

Setting 4

1.4

2.2

1.6

2.2

Setting 5

5.3

5.5

5.4

5.2

Setting 6

4.6

5.5

5.1

5.5

Setting 2

7.4

8.1

7.4

8.0

Setting 8

7.5

8.2

7.4

7.7

Low Landscaping

Medium Landscaping

High Landscaping

Analysis of Demographic Variables. In order to understand if demographic variables,
such as age or income had any effect on PRS and preference scores, I performed a one-way
ANOVA statistical procedure. If significance values were lower than the .05 threshold, then
differences between the groups as a whole would be statistically significant (Becker 2014). Because
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age, income, and education had more than two groups, a post hoc test was run to assess the
differences among those groups accordingly.
After running a one-way ANOVA test procedure to determine if mean preference
differences were statically significant, results revealed that males tended to prefer setting one (a
setting with low amounts of landscaping) over females (see Table 21 and Table 27). As Table 27
reveals, there are also statistically significant differences regarding the preference variable and
income pertaining to setting seven, setting two, and setting eight (see bolded items). Mean
differences of age and preference variables in reference to setting four were also statistically
significant.
Results of the post hoc tests (that were run for age and income) revealed statistical
significance concerning setting seven and income. Therefore, (as Table 22 and Table 28 indicate),65
community residents with annual incomes of $20,000 to $50,000 and annual incomes of over
$100,000 tended to prefer setting seven (a commercial setting with no landscaping) than community
residents with annual incomes of $50,000.00 to $80,000.
Table 27 One-Way ANOVA
Demographic Groups Based Upon the Preference Variable per Commercial Setting
Settings

Gender

Age

Income

Education

No Landscaping
Setting 3

0.116

0.350

0.404

0.560

Setting 7

0.246

0.725

0.026

0.983

Setting 1

0.003

0.428

0.482

0.286

Setting 4

0.626

0.003

0.143

0.644

Low Landscaping

Table 23 reveals commercial setting preference means per income group. Table 29 indicates which mean differences
are statistically different. Both tables are needed for interpretation in order to understand if income had an effect on
preference.
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Table 28 cont.
Medium Landscaping
Setting 5

0.614

0.544

0.775

0.436

Setting 6

0.968

0.352

0.918

0.752

0.190

0.112

0.045

0.330

0.020

0.112

High Landscaping
Setting 2

Setting 8
0.878
0.758
*. The mean difference is significant at the 0.05 level or below.
Table 28 One-Way ANOVA Post Hoc
Setting Seven Mean Differences of Preference per Income Groups

(I) What is your household
income?
$20,000 to
$50,000 per year
Below
$20,000 per
year

$20,000 to
$50,000 per
year

$50,000 to
$80,000 per
year

Mean
Difference
(I-J)

95% Confidence
Interval
Std.
Error

Sig.

Lower
Bound

Upper
Bound

.33333

.41972

.988

-1.3220

1.9887

$50,000 to
$80,000 per year

.97419

.38187

.302

-.7870

2.7354

$80,000 to
$100,000 per year

.56842

.44030

.855

-1.0773

2.2141

Over $100,000
per year

.37949

.41008

.969

-1.2905

2.0495

Below $20,000
per year

-.33333

.41972

.988

-1.9887

1.3220

$50,000 to
$80,000 per year

.64086*

.20493

.032

.0343

1.2474

$80,000 to
$100,000 per year

.23509

.30005

.996

-.6515

1.1217

Over $100,000
per year

.04615

.25364

1.000

-.6883

.7806

Below $20,000
per year

-.97419

.38187

.302

-2.7354

.7870

$20,000 to
$50,000 per year

-.64086*

.20493

.032

-1.2474

-.0343

$80,000 to
$100,000 per year

-.40577

.24432

.644

-1.1594

.3478
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Table 28 cont.

$80,000 to
$100,000 per
year

Over
$100,000 per
year

Over $100,000
per year

-.59471*

.18438

.021

-1.1321

-.0573

Below $20,000
per year

-.56842

.44030

.855

-2.2141

1.0773

$20,000 to
$50,000 per year

-.23509

.30005

.996

-1.1217

.6515

$50,000 to
$80,000 per year

.40577

.24432

.644

-.3478

1.1594

Over $100,000
per year

-.18893

.28641

.999

-1.0381

.6603

Below $20,000
per year

-.37949

.41008

.969

-2.0495

1.2905

$20,000 to
$50,000 per year

-.04615

.25364

1.000

-.7806

.6883

$50,000 to
$80,000 per year

.59471*

.18438

.021

.0573

1.1321

$80,000 to
$100,000 per year

.18893

.28641

.999

-.6603

1.0381

*. Bolded items are statistically significant.
After assessing the overall one-way ANOVA significance levels for the overall PRS variable,
results show that income levels for setting seven, which was a setting without any landscaping (see
Table 29), were statistically significant. Therefore, a post hoc test (see Table 30) was conducted for
setting seven to understand what income groups had mean differences that were statically significant
regarding the PRS score. Results indicate mean differences were only statistically significant between
the following income groups:
1. Residents with household incomes between $20,000 to $50,000 with $50,000 to $80,000
2. Residents with household incomes between $50,000 to $80,000 with residents that have
household incomes over $100,000
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Therefore, as Table 22 indicates, community residents with household incomes of $20,000 to
$50,000 and over $100,000 tended to perceive setting seven healthier than community residents with
household incomes between $50,000 to $80,000.
Table 29 One-Way ANOVA
Demographic Groups Based upon the PRS Score per Commercial Setting
Settings

Age

Gender

Income

Education

No Landscaping
Setting 3

0.969

0.742

0.359

0.402

Setting 7

0.250

0.770

0.039

0.952

Setting 1

0.141

0.814

0.744

0.443

Setting 4

0.224

0.524

0.620

0.234

Setting 5

0.289

0.730

0.527

0.968

Setting 6

0.530

0.763

0.787

0.718

Setting 2

0.603

0.452

0.055

0.262

Setting 8

0.286

0.695

0.097

0.321

Low Landscaping

Medium Landscaping

High Landscaping

Table 30 One-Way ANOVA Post Hoc
Setting Seven, PRS and Income Groups

(I) What is your household
income?
$20,000 to
$50,000 per year
Below
$20,000 per
year

Mean
Difference
(I-J)

95% Confidence
Interval
Std.
Error

Sig.

Lower
Bound

.13750

.36436

1.000

-1.3268

1.6018

$50,000 to
$80,000 per year

.64839

.33565

.532

-.9037

2.2005

$80,000 to
$100,000 per year

.31053

.38078

.987

-1.1399

1.7609

Over $100,000
per year

.20256

.35075

.999

-1.2919

1.6970
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Upper
Bound

Table 30 cont.

$20,000 to
$50,000 per
year

$50,000 to
$80,000 per
year

$80,000 to
$100,000 per
year

Over
$100,000 per
year

Below $20,000
per year

-.13750

.36436

1.000

-1.6018

1.3268

$50,000 to
$80,000 per year

.51089*

.16896

.042

.0113

1.0105

$80,000 to
$100,000 per year

.17303

.24673

.998

-.5562

.9022

Over $100,000
per year

.06506

.19726

1.000

-.5076

.6378

Below $20,000
per year

-.64839

.33565

.532

-2.2005

.9037

$20,000 to
$50,000 per year

-.51089*

.16896

.042

-1.0105

-.0113

$80,000 to
$100,000 per year

-.33786

.20193

.636

-.9600

.2843

Over $100,000
per year

-.44582*

.13716

.019

-.8443

-.0473

Below $20,000
per year

-.31053

.38078

.987

-1.7609

1.1399

$20,000 to
$50,000 per year

-.17303

.24673

.998

-.9022

.5562

$50,000 to
$80,000 per year

.33786

.20193

.636

-.2843

.9600

Over $100,000
per year

-.10796

.22615

1.000

-.7835

.5675

Below $20,000
per year

-.20256

.35075

.999

-1.6970

1.2919

$20,000 to
$50,000 per year

-.06506

.19726

1.000

-.6378

.5076

$50,000 to
$80,000 per year

.44582*

.13716

.019

.0473

.8443

$80,000 to
$100,000 per year

.10796

.22615

1.000

-.5675

.7835

*. The mean difference is significant at the 0.05 level.
Conclusion
I conducted a total of 10 statistical procedures to answer the main research question and two
research sub-questions. I first computed frequency distributions to understand what types of
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statistical tests would be best suited to establish the reliability and validity of the survey instrument.
Results revealed a non-normal distribution for all settings except some variables in response to
settings five and six. Inter-rater and inter-item reliability were established for the construct items,
thus providing reliability for the overall PRS measure. Construct items were also closely related with
one another, therefore, aligning with ART and further validating the overall PRS measure. After
computing the means of the construct statements and overall PRS scores and then producing a line
plot of those scores, results revealed that settings with similar landscape quantities scored similarly.
A Friedman’s ANOVA test was then conducted to understand if differences between settings with
different plant material quantities were statistically significant. It was confirmed that this was indeed
the case. The two settings with medium landscape quantities did not statistically differ regarding the
overall PRS score. This was also the case for the two settings with low landscape quantities.
Fortunately, this result did not deviate from what ART prescribes.
After assessing the reliability and validity of the survey instrument, a Spearman correlation
coefficient was computed to understand if preference and irritation variables were significantly
related statistically to the overall PRS score. Results revealed that preference shared a relationship
that was statistically significant to the overall perceived restorative scale (PRS) scores. However, a
statistical significance was found that pertained to the irritation variable’s relationship with the
overall PRS score for settings with minimal and abundant amounts of landscaping (setting seven and
setting two respectively). I also found that community residents most preferred settings with the
most landscaping, which were also the ones that they perceived as the most fascinating, most
extensive, most compatible, and which gave them a sense of being away the most. As settings
decreased in landscape amount, preference and the overall PRS score also decreased. Survey
respondents rated settings with no landscaping as the least preferred. Settings with no landscaping
also received the lowest overall PRS score (the least likely to have the potential of reducing mental
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fatigue). Therefore, community residents most preferred environments that were the most
restorative (according to ART), thus answering the first research sub-question affirmatively.
To understand if demographic variables had an influence over preference and the overall
PRS scores, the means of those variables were produced for each demographic variable group.66
After assessing the mean differences within the groups, a one-way ANOVA was conducted to
determine if those differences were statistically significant. Results revealed that community
residents with household incomes over $100,000 and household incomes of $20,000 to $50,000
preferred and perceived the street view commercial setting with no landscaping (setting seven) to be
more likely to promote restoration than community residents with household incomes of $50,000 to
$80,000. Additionally, males tended to prefer setting one (the commercial setting depicting a view
taken from within the development showing minimal landscaping) more than females.
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For example, a demographic variable would be gender. A demographic variable group would be female and male.
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Chapter 5: Discussion
Much research, such as the literature mentioned in Chapter 2, has demonstrated that views
of landscaping can improve one’s mental and physical health. However, scholars have yet to answer
two begging questions: “How much landscaping is needed to provide a healthy commercial
environment?”, and “how should municipalities write codes to ensure developers are implementing
enough landscaping to improve public health?” Researchers, such as Jiang, et al. (2016), begin to
answer the first question through their research that was recently published as of this writing. A
total of 160 participants between the ages of 18 to 32 were given a Visual Analog Scale
questionnaire67 to measure stress levels, and then a test68 to induce stress. Another VAS
questionnaire was then given to respondents, after which, they were independently assigned to
watch one of ten videos. Each video had a different amount of tree cover, which was measured by
counting the number of pixels that were associated with trees in the video.69 Subjects were then
given a final VAS questionnaire to learn the effects the video had on anxiety, tension, and avoidance
levels. Finally, the respondents were given 15 minutes to write a summary of their feelings during
the experiment. Jiang, et al, 2016’s results revealed that “an increase in tree density yielded greater
self-reported stress reduction” (Jiang, et al. 2016, 622).
I begin to answer both questions by means of this research. First, by measuring landscape
quantities (similar to the method implored in Jiang, et al. (2016) research), and associating them with
perceived restoration (see Appendix N for landscape percentages). Second, by creating
recommendations to an existing municipal code that would increase landscape density to levels that
would likely create better public health (see recommendations section). The results of the research
The Visual Analog Scale (VAS) is an established test used to measure perceived stress.
A Trier Social Stress Test (TSST) was given to subjects. The test included the preparation of a public speech and a
subtraction problem where participants were told that their performance was being recorded.
69 Percentages were obtained by dividing the pixels associated with trees by total number of pixels in the image and
multiplying that number by 100.
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presented here reveal a linear relationship between preference and perceived setting restoration with
landscape quantities. In other words, the more landscaping that was contained within an image, the
more residents preferred and perceived that setting to be restorative (see Figure 12).
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Figure 12. Graph showing the relationship between landscape quantities, perceived commercial
setting health, and preference. Note: the PRS and preference scores were adjusted by one decimal
point in order to show the linear relationship. The settings were arranged in the order of landscape
quantities.
My results are similar to the results of Jiang et al. (2016) study, which strengthens the
argument that landscape quantities are important in regards to public health. Therefore, I believe
that the results of this study create a powerful incentive for New Orleans city officials to implement
amendments to the currently enacted comprehensive landscape ordinance that would have a strong
potential of providing a positive psychological public health outcome.70 Additionally, this research
could be used as a tool for developing codes and ordinances for other Amercian cities based on the
association between site planning, vegetation size, and quantity with perceived psychological health.

When referring to public health, I specifically mean people who use commercial developments that have been
landscaped to achieve a strong potential of attention restoration. People who use the said commercial developments can
include community residents, patrons, or people using the commercial development visually, as in people “driving by”
the commercial development.
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Findings from this research will also prove useful to architects, planners, and landscape architects
when designing urban, commercial environments. To fully understand how my findings from this
dissertation could prove useful to design practitioners and city planners, I begin with an analysis of
my findings. I then discuss a full range of implications followed by a consideration of the degree to
which the results might be generalized to other contexts. Finally, I discuss the limitations of this
research and conclude with recommended amendments to the New Orleans Comprehensive Zoning
Ordinance.
Discussion of the Findings
This dissertation focused on one central research question: “To what degree do community
residents prefer settings that offer qualities conducive to better health as established by prior
research?” To fully answer the central question of this dissertation, I also included two subquestions:
1. Will community residents prefer restorative environments as ART predicts? In other words,
will community residents choose their most preferred commercial settings as ones that they
perceive being the most fascinating, most extensive, most compatible, and give them a sense
of being away the most?
2. Do demographic variables have an influence on preference and perceived restoration scores?
The first step that was taken in order to answer the research question and sub-questions was
to assess the data distribution. Results revealed that most dependant variables for each commercial
setting were not normally distributed. Therefore, statistical tests that were employed were tests that
were designed to work on non-normal distributed data where appropriate.71
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Normally distributed data was not required on some statistical tests that were conducted.
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Agreement among Raters. In order to determine that results from different raters were
consistent in response to an image, an inter-rater reliability was performed. This was an important
test to perform because people, in general “are notorious for their inconsistency. We are easily
distractible. We get tired of doing repetitive tasks. We daydream. We misinterpret” (Trochim 2006).
Therefore, consistency among raters was assessed and established for all dependant variables. In
other words, different raters tended to agree with one another when rating the settings in response
to all construct statements and the preference and irritation statement. Because inter-rater reliability
has been established, the construct statements (the statements that represent the constructs of being
away, extent, fascination, and compatibility) are likely to be a good measure of the construct they
represent (see Appendix K for further explanation regarding inter-rater reliability).
Reliability of Construct Items. Typically, an inter-item reliability analysis is performed to
learn if raters produce consistent scores for different statements that represent the same construct
(Trochim 2006). Because the constructs are mutually re-enforcing and strongly relate to each other,
I used this method to understand if raters scored statements representing the different constructs
consistently when viewing an image. Inter-item reliability was assessed and established for the
construct items in response a setting.72 The statements were rated as per what ART prescribes and
thus can be legitimately combined to produce a single score that represents perceived restoration
(see Appendix K for further explanation regarding inter-item reliability).
Relationship between Construct Items. In order to understand if construct statements
shared a strong relationship (tended to change with one another), a Spearman correlation matrix was
produced (see Appendix K for more explanation regarding the Spearman correlation matrix). As
described in Chapter 4, all construct items (statements) shared a strong to very strong relationship

For example, if a respondent gave a low score for the statement representing the “being away” construct, while giving
a high score for the statement representing the “compatibility” construct, then I would not be able to combine construct
scores to acquire a legitimate perceived restoration score for that setting.
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(they tended to change with one another) except for the statements that represented the extent and
being away constructs73 for setting one, which shared a moderate relationship. The extent statement
was: “This setting offers more to explore than is immediately evident.” The extent statement could
have received higher rankings, thus producing a greater disparity from the statement that
represented the being away construct for setting one because there were two crepe myrtles that
partially concealed a portion of the setting.74 However, the two statements were still moderately
related, which agrees with what ART prescribes, that the constructs are “mutually reinforcing” (T.
Hartig, et al. 1997, 191).
Perceived Health of Each Commercial Setting. As indicated in Chapter 4, the mean
scores for the construct items and the overall PRS score (which is the mean of the construct scores)
revealed that commercial settings with abundant amounts of landscaping were the most likely to
promote restoration (recovery from directed attention fatigue) out of all of the settings. The settings
with medium amounts of landscaping appeared to just past the threshold of “likely to promote
restoration.” Settings with minimal amounts of landscaping were not likely to promote restoration,
while settings without any landscaping were the least likely to promote restoration. Therefore, in
order for a commercial setting to have restorative potential, the setting must not only have
landscaping, but a certain amount of it (see Figure 3).
Line Plot. The line plots, (as seen in Figures 10 and 11 that are located in Chapter 4)
graphically reinforce the mean and standard deviation for each construct. The construct statements
performed as expected per setting. More specifically, the two settings that contained high amounts
of landscaping received comparable scores to each other. And, they did not receive lower scores

Meaning, the statements representing the “being away” and “extent” constructs.
The crape myrtle trees conceal a small portion of the site, thus making the area seem as though there is more to
explore than immediately evident.
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than settings with lower amounts of landscaping for any of the constructs items.75 This means that
as landscape amounts increased, so did perceived restoration of a setting.
Analysis of Setting Differences. To determine if settings were different in regards to the
dependent variables, a Friedman’s ANOVA’s test was conducted. Every dependent variable was
different76 from every setting compared to each other. The post hoc tests revealed that the
community residents did not perceive environments with differing amounts of landscaping the same
way with regard to the overall PRS score and preference. Only settings with similar amounts of
landscaping, such as settings three and seven (no landscaping), for example, were perceived the same
regarding the PRS and preference variables. The results corroborate with the principals of attention
restoration theory and with prior research (e.g., Ivarsson and Hagerhall 2008 and other studies
referenced in their research) suggesting that preference and the overall PRS scores77 reflect statistical
differing between settings that contain different quantities of landscaping.78
Preference, Irritation and the Overall PRS Score Relationships. After running the
Spearman’s correlation coefficient to test the relationship between the overall PRS mean score,
preference mean, and irritation mean variables, results revealed a high correlation between
preference and the overall PRS score variables. In other words, as the preference variable increases,
a strong likelihood exists that the overall PRS score would also increase. Therefore, results aligned
with prior research that suggests preference and perceived restoration are strongly related (Laumann,
Garling and Stormark 2001).

The statements that represent the constructs (being away, extent, fascination, and compatibility) were rated similarly in
response to a setting within the same landscape quantity category (none, low, medium, and high). There were two
settings per each category.
76 The difference was statistically significant.
77 The overall PRS score is the average of all of the construct scores per commercial setting and may be referred to as
the overall health score because the score indicates the degree of the setting is likely to promote restoration.
78 “Different quantities of landscaping” refers to the landscape categories of high, medium, low and none. In other
words, settings in the low landscape category were statistically different from settings in the medium landscape category.
Differences in PRS and preference scores within landscape categories could have been a result of other variables, such as
safety concerns and is discussed further in the recommendations section.
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Figure 13. Setting two

Figure 14. Setting seven
Results also revealed that settings with the most landscaping were the most preferred and

most likely to promote restoration (thus answering the main research question and first research
sub-question). Preference and the potential to promote restoration decreased as landscape
development decreased (see Appendix J). Irritation, which according to ART is one characteristic of
directed attention fatigue, was strongly associated with the overall PRS score for only two of the
settings (settings two and seven). See Figures 13 and 14.
It is not clear why irritation and the overall PRS score shared a statistically significant association for
settings two and seven. It would seem that with irritation being one characteristic of directed
attention fatigue as prescribed by ART that it would be strongly associated with the overall PRS
score for all of the settings. However, preference and irritation did reveal a significant relationship
statistically for all of the settings, except settings four and five. These settings had low amounts and
medium quantities of landscaping respectively. It is not clear why preference did not share a strong
association with the irritation scores for all of the settings. Perhaps other characteristics of directed
attention fatigue, such as aggression and tolerance as ART prescribes, need to be considered in
conjunction with irritability to have a strong association with the overall PRS score and preference.
Another finding was that commercial settings that contained small amounts of landscaping (e.g.,
small trees and sod) were likely to irritate community residents. Commercial settings that contained
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no landscaping were the most likely to irritate community residents. Could commercial settings with
small amounts of landscaping and without any landscaping be a psychological health detriment? It is
clear that further research should be conducted regarding irritation for commercial settings.
Analysis of Preference and Perceived Setting Health for Demographic Variables. I
conducted a one-way ANOVA test on demographic variable means to answer the last research subquestion.79 Subsequently, I ran a post hoc ANOVA test on demographic variable means that were
significant as a result of the one-way ANOVA procedure. As stated in Chapter 4, findings revealed
that males tended to prefer setting one over females (see Figure 15). Community residents with
household incomes of $20,000 to $50,000 and household incomes over $100,000 tended to perceive
setting seven (see Figure 16) as having more restorative potential than community residents with
household incomes of $50,000 to $80,000. Community residents within those same income groups
also preferred setting seven more than residents with household incomes of $50,000 to $80,000.
Thus demographic variables did have a slight influence over preference and perceived restoration
scores. However, even though males, in contrast to females, tended to slightly prefer setting one,

Figure 15. Setting one

Figure 16. Setting seven

The last research sub-question was: “Do demographic variables have an influence on preference and perceived
restoration scores?”
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these males still assigned a low preference for that setting, which still conformed to the preference
ranking found in Appendix J. Community residents with household incomes over $100,000 and
household incomes of $20,000 to $50,000 also did not prefer setting seven and still rated setting
seven low in restorative potential as opposed to the other settings with more landscaping.
Therefore, demographic variables did not influence preference and perceived restoration scores
enough to alter how the settings ranked regarding the overall PRS score and preference variables.80
As a result, the answer to the main research question, which is: “To what degree do
community residents prefer settings that offer qualities conducive to better health as established by
prior research?” is that settings with the most landscaping were the ones that were most preferred as
well as being perceived the healthiest. As landscaping decreased, the setting’s restorative potential
and preference decreased. The settings with moderate and high amounts of landscaping possessed
qualities that would likely reduce mental fatigue (promote restoration) and were ones that were most
preferred. Figure 17 illustrates preference scores and Figure 18 represents the likelihood that a given
setting would promote recovery from mental fatigue. Each setting is grouped according to landscape
quantities and reflects the 11-point rating scale which was used in the survey instrument. Ivarsson
and Hagerhall’s (2008) research used a similar illustration.
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J.

In other words, males still tended to prefer settings eight, two, five, and six over setting one as indicated in Appendix
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not preferred

most preferred

None
Setting 3
Setting 7
Low
Setting 1
Setting 4
Medium
Setting 5
Setting 6
High
Setting 2
Setting 8
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Figure17. Illustration of overall preference scores for each setting according to landscape quantity
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perceived to not promote restoration

perceived to promote restoration

None
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Setting 5
Setting 6
High
Setting 2
Setting 8
0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00 10.00

Figure18. Illustration of overall PRS scores for each setting according to landscape quantity

Implications
Environmental Psychology Research. Hartig et al. (1997) and Berto’s (2005) research
used established psychometric tests and compared those results with the results of the PRS measure.
Findings revealed that settings deemed restorative according to the perceived restoration scale (PRS)
were also considered restorative according to the established psychometric tests. Therefore there is
a strong suggestion that the environments used in this study, with medium to high amounts of
commercial landscaping, would most likely reduce mental fatigue. As mentioned previously in
Chapter 2, Ulrich (1981) suggests that views of nature can lower blood pressure and reduce stress,
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and that flowers and plants in the workplace can also induce more creative and innovative thinking
when solving problems (Greenhouse Project News 2003). The presence of street trees can also
reduce anger frustration levels among automobile drivers (Cackowski 2003), and the exposure to
more tree cover density creates less self-reported stress levels (Jiang, et al. 2016). Therefore, there is
also a strong implication that commercial environments with medium to high amounts of
landscaping could not only reduce mental fatigue, but also could reduce blood pressure, stress,
frustration, and invoke more creative thinking and better moods.
Environmental Psychology Research—ART. Ivarsson and Hagerhall have stated that “it
is fundamental to know what physical aspects and key properties to work within the design of the
environment when attempting to design restorative settings” (Ivarsson and Hagerhall 2008, 108).
The authors continue to state that more knowledge is needed comprehensively (more scene types),
but also, on a more detailed level (focusing on one scene type), to make more informed decisions
when designing restorative environments (Ivarsson and Hagerhall 2008). Furthermore, Sullivan et al.
(2014) suggest that more research is needed to determine how much landscape exposure promotes
better health. This research attempts to acquire new knowledge in determining the landscape
quantity or concentration needed to promote better health.
Figure 19 is a graphic that shows different scene types from three different studies and from
the study presented here regarding the likelihood that an environment could promote perceived
restoration. Ivarsson and Hagerhall’s 2008 used a similar illustration in their research. As Figure 19
indicates, it is difficult to understand why houses received a lower score than the airport or
skyscraper scenes without more information regarding those scene types (Ivarsson and Hagerhall
2008). However, most of the setting types (including the ones from this research) fit into an overall
pattern as prior research suggests; scenes containing more vegetation were perceived as more likely
to promote restoration than built scenes.
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Scenes from Ivarrson's and Hagerhall's (2008)
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Figure 19. Overall perceived restoration scores of scenes from different studies with commercial
settings presented in this research
(Purcell et al. 2001; Ivarsson & Hagerhall, 2008; Peron, Berto, & Purcell, 2002 and this study).
Therefore, results from this dissertation strengthen what attention restoration theory
prescribes; commercial environments with the highest perceived potential of restoration were ones
that had the highest amounts of quality landscaping and were the settings most preferred.
84

Designers. Findings from this research reveal that commercial properties that are
landscaped the most and include pedestrian elements, such as decorative paving, lighting, and
benches are the most likely to promote restoration. It is clear that landscaping quantities and
pedestrian elements are important regarding the likelihood to support restoration. This knowledge
could influence architects, engineers, planners, and landscape architects when designing commercial
environments.
Suggested recommendations (see Chapter 5) could affect the New Orleans Comprehensive
Landscape Ordinance based upon research findings that would, in turn, increase the potential for
improving public health for New Orleans residents. Results could also have additional implications
and influence developer attitudes, which I discuss below. Finally, findings could affect codes in
other cities that have little, if any, commercial landscape requirements.
Additional Implications
The research presented here has revealed that landscaping tends to increase the perceived
likelihood that an environment would promote restoration from directed attention fatigue.
Landscaping can also aid in the reduction of blood pressure and frustration and in the increase in
memory retention as mentioned in the literature review. Another study also revealed that people
who visited forested settings versus urban ones had “reported significantly higher levels of calm and
refreshed feelings, and their pulse rate, blood pressure, and salivary cortisol levels were lower,
indicating lower levels of stress” (Beil and Hanes 2013 in Jiang, et al. 2016, 610). Research has also
revealed that the presence of trees and grass “help create vital neighborhood spaces – spaces that
not only bring neighbors together but that also support social interaction among them” (Sullivan,
Kuo and Depooter 2004, 698). Research that utilized police crime reports for an inner-city
neighborhood apartment building revealed that the more vegetated the grounds were, fewer crimes
were reported (Kuo and Sullivan 2001).
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Landscaping also has a positive environmental impact regarding storm water mitigation and
heat island effect (US Environmental Protection Agency 2016).81 Buildings, concrete, and other
paving materials that are common to development are often impervious, thus diverting storm water
runoff to city drain inlets and storm water drain lines. The more water that enters city drain lines,
the more prone an area is susceptible to flooding, due to exceeding the water capacity of the drain
line. Storm water runoff quantities are a critical issue in New Orleans because the water is not
gravity drained, but rather, drained via pumps. If water volumes exceed the water capacity of the
pumps within a certain time frame, flooding can also occur. Therefore, if water is allowed to seep
into the ground where areas are landscaped, a reduction of storm water entering the city storm drain
lines would occur, which would decrease the possibility of flooding. Trees also help reduce the
urban heat island effect, which, in turn, can reduce air pollution, greenhouse gas emissions, and
improve water quality to name a few benefits.
Along with providing positive health, social, crime, and environmental impacts, landscaping
can also have positive economic impacts, which could influence developers’ attitudes. Creating site
plans that were feasible82 provided me the opportunity to calculate realistic economic benefits of
commercial landscaping for the Lake Terrace Shopping Center. The challenging aspect of the
design process (as discussed previously in Chapter 3) was to implement all of the required parking
for each concept site plan, which was discussed earlier in Chapter 3. The following section entails
an estimated cost analysis to understand the approximate degree commercial landscaping could
impact developer, retail, and municipal revenues for each site plan option.
Heat island effect is a term that describes “built up areas that are hotter than nearby rural areas” (EPA, 2014, para. 1).
In addition, “heat islands can affect communities by increasing summertime peak energy demand, air conditioning costs,
air pollution and greenhouse gas emissions, heat-related illness and mortality, and water quality” (EPA, 2014, para 1).
82 The site plans mostly followed space and set-back regulations where design intent could easily be converted into a
construction document. Construction documents are drawings and specifications that instruct the contractor what to
build and how to build it (what materials to use, how and where elements are constructed). Professionals or owners
typically submit construction documents to the New Orleans City Planning Commission for the issuance of a building
permit before construction commences. Site designs must either conform to local municipal codes or adhere to proviso
requirements if the New Orleans City Council grants a variance (from the code).
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Economic. I undertook a brief exercise to assess whether the implementation of
landscaping could be economically advantageous, as Wolf’s 2007 research suggests. Estimated
construction costs, lease incomes, and total annual revenues for every site were calculated to
understand which option would generate the most likely profit. Because building square footages
appeared to influence revenue more than landscaping, estimated construction costs and lease
incomes were calculated using the maximum allowable building square footage per property number
per the New Orleans municipal code. I calculated overall estimated annual revenues based on
equivalent square footage numbers to understand the degree of potential profits for commercial
developments with well-designed and aesthetically pleasing landscaping as prior research suggests.
Estimated construction costs for all site plan options was the first item that I calculated.83
Construction costs only included new construction. Thus, the two properties east of Hamburg
Street were not calculated along with the anchor building east of Hamburg Street. Estimated
construction costs also did not include other variables, such as mobilization, contingencies,
demolition, and utility infrastructure. The omission of these variables should not affect the profit
margin landscaping could provide since I omitted these variables from every option.84 Building
construction costs were derived using a national average per square foot unit price in New Orleans,
Louisiana that included overhead, profit, and bonding costs (BuildingJournal 2015). Landscape,
hardscape85 and landscape maintenance costs were derived using New Orleans industry standards
for landscaping, hardscape, and maintenance costs.86 Site plan option one did not contain any

All unit prices that were used to create estimated construction costs were based upon market numbers that I obtained
in 2014.
84 Utility, demolition, staging, and mobilization costs would not vary to a significant degree between options. The
purchase prices for the two out-parcel properties were also omitted from this exercise since those costs would not differ
between site plan options.
85 Hardscape refers to pavements, such as brick, concrete, and asphalt.
86 As a self-employed Landscape Architect, industry unit prices for hardscape (pavements), maintenance, and landscape
implementation were derived using unit costs from prior projects. Costs are not exact, but are an estimation and have
generally aligned with commercial landscape contractor bid submittals for various projects throughout an eight-year time
span.
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landscaping but did include minor areas where sod would be planted, such as the areas between the
sidewalk and back of curb (right of way areas). Therefore a small landscape and landscape
maintenance fees were assigned to that option. A detailed construction cost estimate can be found
in Appendix M.
As Table 31 indicates below, site plan option four, which is the site plan option that contains
the most landscaping, was the most expensive. Ironically, site plan option two was the second most
expensive (it contained the least amount of landscaping). Option one was the third most expensive
and included no landscaping, and option three was the least costly but had moderate amounts of
landscaping.
Table 31 Estimated Construction Costs per Site Plan Option
Item

Option 1

Option 2

Option 3

Option 4

$1,263,106

$1,430,955

$1,121,921

$1,467,834

$2,299

$28,056

$219,699

$278,922

Hardscape (pavements)

$418,649

$286,658

$324,824

$569,775

Landscape Maintenance

$2,400

$4,800

$7,200

$10,000

$1,686,454

$1,750,469

$1,673,644

$2,326,531

Building
Landscaping

Totals

I took several variables into account in order to calculate monthly lease incomes. According
to researchers, “When standardized across all product categories and scenarios, the amenity margin
for the presence of trees was 12% for large cities and 9% for small cities” (Joye, et al. 2010, 61). It is
important to note that the 12% number represents a price perception, meaning that patrons
reported that they would be willing to pay 12% more for products in a commercial setting where
trees were present. Total gross sales were then adjusted accordingly using the landscape quantity
gross sale increase factor. Site plan option four used a twelve percent unit price increase on gross
sales since that option was the most heavily landscaped. Site plan option one did not use a
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landscaping unit price increase because that option did not have any landscaping to a significant
level (only small amounts of sod). Site plan options two and three landscaping unit prices were
calculated based upon levels of potential restoration.87 The gross sale number was calculated using a
standard $300.00 of annual revenue per square foot. Since I derived lease incomes monthly, gross
sales were then divided by 12 in order to get a gross sale number. I based the $300.00 per square
foot unit estimate on average regional mall prices (Polson 2013).
Incomes were then calculated using a two dollar and seventy-one cent per square foot unit
value per month. I based this value on business lease prices per square foot close to the research
site (LoopNet Inc. 2015). Some lease agreements are based on a percentage of retail profits. If
profits exceed a breakpoint, then the business owners often are required to pay a percentage of the
profits (seven percent on every dollar per industry standards) over the breakpoint in addition to the
base rent (Portman 2014). To calculate the breakpoint, I divided the base monthly rent by seven
percent. As seen in Table 33, estimated profits did not exceed the breakpoint. Therefore, no
additional rental income could be acquired due to gross sales. Finally, the total lease income per
month was calculated. According to (K. Wolf 2007), rental rates for commercial properties with
quality landscapes can increase by up to seven percent. The seven percent value was based upon a
study in Cleveland Ohio of 85 office buildings comprising 270 individual leases (Laverne and
Winson-Geideman 2003). Researchers found that after accumulating office attribute data, such as
lease information and landscaping attribute data, such as landscape quality,88 “landscaping with a
good aesthetic value added approximately seven percent to the average rental rate of a building”
(Laverne and Winson-Geideman 2003, 287). Therefore, a seven percent value of the base monthly
In other words, settings with high amounts of landscaping had a combined PRS score of 7.82. Commercial
environments with medium amounts of landscaping had a combined score of 5.24. Therefore, the PRS score decreased
33% for commercial environments with medium landscaping as opposed to high amounts of landscaping. Thirty–three
percent of 12 percent is 3.96 percent. Twelve percent minus 3.96 percent = approx. eight percent.
88 Landscape quality, as defined in (Laverne and Winson-Geideman 2003) research, pertains to landscaping with a good
aesthetic value, or rather, landscaping that is well-designed and maintained.
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lease value was calculated and added to the option four base lease incomes, since it was the most
heavily landscaped. Site plan option one did not include an additional value added to the base
monthly lease incomes since there was no landscaping to a significant degree in that option. I
calculated options two and three lease income percentages similarly to how I calculated the
landscape quantity percentages.89 As Table 32 indicates, site plan option four could potentially
collect the most lease incomes. Option two, which was the option that had minimal landscaping,
would be the next highest lease income earner, followed by site plan options one and three.
Table 32 Estimated Lease Incomes per Site Plan Option
Site Plan
Option One

Site Plan
Option Two

Site Plan
Option Three

Site Plan
Option Four

Landscape Quantity

0.00

0.04

0.08

0.12

Monthly Gross Sales

$309,100.0

$350,175.0

$274,550.0

$359,200.0

Total Monthly Gross Sales

$309,100.0

$364,182.0

$296,514.0

$402,304.0

12,364.0

14,007.0

10,982.0

14,368.0

$2.71

$2.71

$2.71

$2.71

$33,506.44

$37,958.97

$29,761.22

$38,937.28

$478,663.43

$542,271.00

$425,160.29

$556,246.86

$33,506.44

$38,794.07

$31,130.24

$41,662.89

Building Sq. Footage
Unit Cost
Base Lease Income per
Month
Breakpoint
Total Estimated Monthly
Lease Incomes

As indicated in Table 33, it would take the developer the least amount of time to generate
estimated construction costs if site plan option two was implemented.90 Site plan option four would
take the longest, followed by site plan options three and then one. The developer could make the

In other words, settings with high amounts of landscaping had a combined PRS score of 7.82. Commercial
environments with medium amounts of landscaping had a combined score of 5.24. Therefore, the PRS score decreased
33% for commercial environments with medium landscaping as opposed to high amounts of landscaping. Thirty–three
percent of 7 percent is 2.31 percent. Seven percent minus 2.31 percent = 4.69 percent.
90 Again, total estimated construction costs did not include general costs such as mobilization and other costs that would
not differ significantly between site plan options.
89
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most profit by developing option four (after construction costs were paid off). Option four would
also generate the most tax income annually.91
Table 33 Estimated Annual Revenues per Site Plan Option
Site Plan
Option One

Site Plan
Option Two

Site Plan
Option Three

Site Plan
Option Four

Total construction cost
Annual landscape maintenance
Costs
Total annual lease income

$1,686,454.00

$1,750,469.00

$1,673,644.00

$2,326,531.00

$2,400.00
$402,077.28

$4,800.00
$465,528.84

$7,200.00
$373,562.88

$10,000.00
$499,954.68

Total annual gross sales
Years to generate construction
costs
Developer profits per year after
construction costs are
generated
City of New Orleans
occupational tax income per
year
City of New Orleans sales tax
income per year/Leases
State and parish sales tax per
year

$3,709,200.00

$4,370,184.00

$3,558,168.00

$4,827,648.00

4.19

3.76

4.48

4.65

$399,677.28

$460,728.84

$366,362.88

$489,954.68

$4,200.00

$4,800.00

$4,200.00

$5,400.00

$20,103.86

$23,276.44

$18,678.14

$24,997.73

$333,828.00

$393,316.56

$320,235.12

$434,488.32

As Table 32 indicates, monthly lease incomes appear to align with building square footages,
not landscaping quantities. Annual revenues continue a similar trend, whereby site option four
would be the most profitable, followed by site plan options two, one and then three. In other
words, it appears that building square footage affects profits at a much higher rate than quality
landscaping rates. However, it is important to note that all of the site plan options exceeded the
maximum allowable building square footages. It could be likely that the New Orleans City Council
would grant a variance (as mentioned earlier in chapter one) where development plans would be
Occupational tax income per year was generated using a tax table per Occupational license form 8030 (City of New
Orleans 2014). Sales tax income pertaining to leases (an estimated 5%) was generated using the City of New Orleans tax
form 8070. (City of New Orleans 2014). A 9% tax on every dollar was used to generate the state of Louisiana and
Orleans sales tax income (Sale-Tax.com 2015).
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accepted because the plans do not reflect a substantial increase in maximum allowable building
square footage and plans three and four implements a significant amount of landscaping, which the
CZO favors. More building square footages would also generate more sales tax revenue as well.
However, a variance application fee would be required, and construction delays could occur. Site
option four also incorporated an existing street into the development which was utilized for parking.
A variance would also be needed in order to develop the existing street per site option four.
To understand the extent landscaping could increase revenue, I calculated two more options
whereby I held building square footages at a constant variable. Because the maximum allowable
building square footage per municipal code92 is 5,000 square feet per property (and since I calculated
two properties, the two outparcel properties, for this exercise), a total building square footage of
10,000 was used. Construction costs were first estimated as seen in Table 34.
Table 34 Estimated Construction Costs per Maximum Allowable Building Square Footage
Item
Building
Landscaping
Hardscape (pavements)
Landscape Maintenance
Totals

Per Code – No Landscaping
$1,021,600
$2,299
$435,246
$2,400

Per Code - Landscaping
$1,021,600
$280,872
$569,775
$10,000

$1,461,545

$1,882,247

Holding the building square footage at a constant value of 10,000 square feet, I then
calculated total monthly lease incomes for properties with no landscaping versus properties that
were abundantly landscaped with quality landscaping. As Table 35 indicates, monthly lease incomes
have the potential based upon prior research (as mentioned previously) to increase approximately

The New Orleans municipal code that was utilized for the economic study (in the additional implications section) of
this dissertation was from February of 2015, which was approximately six months prior to the enactment of the
Comprehensive Zoning Ordinance.
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$1,897.00 per month (or seven percent annually) for properties with well-designed and maintained
landscapes versus properties with no landscaping.
Table 35 Estimated Monthly Lease Incomes per Municipal Code Square Footage Requirements
Item
Landscape Quantity
Monthly Gross Sales
Total Monthly Gross Sales
Building Sq. Footage
Unit Cost
Base Lease Income per
Month
Breakpoint
Total Estimated Monthly
Lease Incomes

No Landscaping
0.00
$250,000.00
$250,000.00
10,000.00
$2.71

Landscaping
0.12
$250,000.00
$280,000.00
10,000.00
$2.71

$27,100.00
$387,142.86

$27,100.00
$387,142.86

$27,100.00

$28,997.00

Taking construction costs into account (as indicated in Table 34) a commercial property with
high amounts of landscaping (per site plan option four unit landscaping costs) is roughly
$420,702.00 more than the option with no landscaping. Therefore, if one were only to take into
account partial estimated construction costs, it would take the developer approximately 5.4 years
(without interest) to start making a profit, because it would take that long to generate the cost of
construction (as seen in Table 35). It would take approximately 4.5 years to negate construction
costs for the option without any landscaping. After construction costs were recovered, the
developer could make the most profit by developing a site plan with quality landscaping versus not.
The option with quality landscaping would also make approximately $33,538 more sales tax revenue
than the option without any landscaping.
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Table 36 Estimated Annual Revenues per Municipal Code93 Square Footage Requirements
No Landscaping

Landscaping

Total Construction Cost
Annual Landscape Maintenance
Costs
Total Annual Lease Income

$1,461,545.00

$1,882,247.00

$2,400.00
$325,200.00

$10,000.00
$347,964.00

Total Annual Gross Sales
Years to recover construction
costs

$3,000,000.00

$3,360,000.00

4.49

5.41

$322,800.00

$337,964.00

$3,600.00

$3,600.00

$16,260.00

$17,398.20

$270,000.00

$302,400.00

Developer Profits per year after
construction costs are recovered
City of New Orleans
occupational tax income per
year
City of New Orleans sales tax
income per year/Leases
State and Parish sales tax per
Year

Taking into account partial estimated construction costs and potential revenue based on
prior research (K. Wolf 2007) and other sources (Relf 2013), it appears that building square footages
increase overall revenues at a higher rate than quality landscaping. This could be the reason why
developers may have the desire to increase the allowable building square footage, and municipalities
may be influenced to grant variances. If building square footages were held at a constant area
however, it would be most economically advantageous (as indicated in Wolf [2007] and Relf [2013]
research), to develop commercial properties with high amounts of quality landscaping.
Limitations and Generalizability
Limitations. The primary purpose of this dissertation was to assess the degree to which
community residents prefer commercial environments and the degree to which those commercial
93

Again, the 2015 municipal code (prior to the enactment of the CZO) was utilized for the research presented here.
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environments were perceived to possess restorative potential. I did not assess individual health. In
other words, I did not attempt to determine whether participants were receiving restorative or any
other psychological or physiological benefits from the environmental simulations (photographs). As
stated throughout this research, I focused on the preferences and perceived restorative potential of
commercial settings. Results of the study proposed here, therefore could only suggest a public
health effect based on prior research findings that tested actual health outcomes in conjunction with
the PRS measure.
Another limitation of the study presented here pertains to the use of an online survey as a
data collection tool. Some residents may not have had access to a computer and therefore were not
able to take the survey, thus decreasing the response rate. According to the 2010 census, there were
approximately 1,759 residents who were 18 years of age or older in the neighborhoods surveyed
(Moonshadow Mobile, Inc. 2014). My survey yielded 124 complete responses, which is
approximately seven percent of the total adult resident population tested. Therefore, according to
inferential statistics, there is a little less than a 10% error when generalizing to the adult populous of
the four neighborhood areas used in my research (Kalpana 2011). As explained in Chapter 3, the
survey design and content along with data analysis methods were carefully evaluated to ensure
validity and reliability. However, it is possible that validity and reliability may have been
compromised. Meanings of construct items may have been misinterpreted, and responses could
have been answered dishonestly, however unlikely.
Generalizability. Findings as mentioned in Chapter 2 and more recent research, such as
(Jiang, et al. 2016), have agreed with the results of the research presented here. In other words,
based upon findings from prior research, and the research presented here, subjects tend to prefer
environments that have the most quality landscape and seem to perceive those settings as most
restorative. Because prior research has used different environments, different methodologies, and
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different subjects, it is hard to argue that the results of this research could not be generalized to
other populations, areas, contexts (such as neighborhoods or commercial strip malls) and cultures.
Based upon the overall agreement in research findings, it would seem that a certain amount of
nature is a human necessity for good psychological health. It is clear that more research is needed
that examines other types of settings, income levels, regions, and cultures when investigating
preference and the relationship between commercial landscape quantities and the perceived health
of a commercial space. Future research performed in this capacity that supports the findings of this
research would further strengthen and ultimately confirm generalizing the results of this research to
other populations, areas, cultures, and contexts.
However, until this happens, results of this study can only be generalized to other
commercial environments that are located within the New Orleans metro area (or similar94 urban
metropolis) and that largely match the demographic data of this research. Due to the variety of
variables95 that are unique to the Lake Terrace Shopping Center, policy makers in other areas should
therefore use caution when developing codes from the findings of this study (Bowler, et al. 2010).
The research presented here, however, does generalize attention restoration theory through the use
of “analytic generalization,” which is a technique used when a “previously developed theory is used
as a template with which to compare empirical results of the case study” (Yin 2009, 31).
Recommendations
CZO. As mentioned earlier in this dissertation, the City of New Orleans has developed a
new comprehensive zoning ordinance (CZO) that took effect on August 12, 2015. Unlike the
previous zoning ordinance, Article 23 of the new ordinance contains landscape, storm-water
Other urban areas that would be comparable to New Orleans regarding socioeconomic, cultural, and population
variables would be considered similar.
95 For instance, variables unique to the Lake Terrace Shopping Center include the site location (on a corner within a
middle class neighborhood) and the existing site aesthetic.
94
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management, and screening regulations. As stated in Article 23, a landscape plan is required for all
developments except “single-family dwellings, two-family dwellings, and multi-family dwellings of
six units or less” (The New Orleans City Planning Commission 2015, 2). Overall, the new ordinance,
which incorporated feedback from the public, will improve storm-water management and landscape
practices throughout the city. However, based upon the research presented here, I have several
landscape recommendations that would increase the likelihood of improved public health96 on
commercial properties.
In order to formulate recommendations, I first had to understand the plausible degree to
which landscaping per the CZO would restore mental fatigue. Therefore, I developed overall PRS
scores based on the CZO landscape regulations. Unfortunately, the commercial settings used in the
research presented here were not designed according to the CZO landscape regulations.97
Therefore, I developed a method to determine the PRS scores for two perspectives (street view and
within development view) that were used in this research as if had been landscaped per the CZO
landscape regulations.

Method. The method consisted of first determining the quantity of landscaping each
commercial setting would contain. I achieved this by developing landscape percentages of all
commercial settings that I used in the research presented here. Utilizing Autocad software, I was
able to accurately quantify the extent of vegetation in each image. Table 38 shows all of the settings,
their associated landscape percentage and PRS score. As Table 37 reveals, some images with higher
landscape percentages within the same landscape quantity category received lower PRS scores. A
closer analysis shows that another variable, such as safety could have had an effect on PRS scores.
For example, setting seven and setting four may have received lower PRS scores than setting three

Improved public health refers to reductions in mental fatigue.
In other words, when developing the perspectives, landscaping was not implemented in size, arrangement or quantity
as per the landscape regulations in the CZO.
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and one respectively, due to potential pedestrian and vehicular conflicts. Setting two may have
received a lower PRS score than setting eight due to views being obscured, which could cause
feelings of being unsafe.98
Table 37 Commercial Setting Landscape Percentages and Associated PRS Scores
Landscape
Landscape
Restorative Potential
Settings
Quantity
Percentage
(PRS score)
Setting 3

None

1.5%

.65

6.5%

.54

13.8%

2.9

Setting 7

Setting 1

Low

98

Criminals could hide behind vegetation in setting eight, causing feelings of anxiety.

98

Table 37 cont.
Setting 4

16%

2.0

45%

5.2

54%

5.3

56%

7.9

90%

7.7

Setting 6

Medium

Setting 5

Setting 8

High

Setting 2
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I then reviewed and identified the CZO landscape regulations that would apply to the photo
images used in the research presented here. The first regulation pertains to section 23.6 of the draft
ordinance called “Building Foundation Landscape and Landscape Yards” (The New Orleans City
Planning Commission 2015, 9). The ordinance states, “A single hedge row is required, planted with
one (1) shrub every thirty-six (36) inches on center, spaced linearly” (The New Orleans City
Planning Commission 2015, 9). Also, “the remainder of the area shall be planted with vegetative
cover” (The New Orleans City Planning Commission 2015, 9).
The second regulation pertains to section 23.7, a part of the CZO that is called “Interior
Parking Lot Landscape” (The New Orleans City
Planning Commission 2015, 13). Regulations include
the implementation of a landscaped island within the
parking lot area for every 10 parking spaces. Every
island must contain one shade tree, which is a tree
that is defined as “having a height of over forty feet
at maturity...” (The New Orleans City Planning
Commission 2015, 12). The ordinance further states
that “double rows of parking shall provide parking lot
islands that are the same dimension as the double row”
(The New Orleans City Planning Commission 2015,

Figure 20. Interior parking lot
landscape plan example per New
Orleans Comprehensive Landscape
Ordinance.
Source: (The New Orleans City
Planning Commission 2015, 14).

14). In addition, “shrubs shall be planted within the parking island to provide another layer of
planting for visual interest” (The New Orleans City Planning Commission 2015, 14). Figure 20 is a
plan used as an example (in the New Orleans Comprehensive Landscape Ordinance) of a parking lot
that is landscaped according to code.
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I then created landscape percentages based on the building foundation regulations of the
CZO (using the street view) and the interior of parking lot regulations of the CZO, using the within
development view (see Appendix N). After I had created landscape percentages, I developed ratios
comparable to settings five and one,99 in order to obtain a plausible PRS score for each (see
Appendix O). I selected commercial setting five due to the lack of parking in front of the building
adjacent to the street (which adheres to the CZO). Setting one reflects the same planting
arrangement as per the CZO landscape code, except not as much landscaping (more landscaping
had to be added to adhere to the CZO). The ratios are as follows:



(street view based on setting five) = .54/.32 = 5.3/x = 3.14100
(within development based on setting one) = .138/.25= 2.9/x = 5.25

Table 38 below shows landscape percentages (per the new CZO landscape regulations) of the Lake
Terrace Shopping Center for a street view and within development view and predicted PRS score
for each.
Table 38 Landscape percentages with Associated PRS Scores
Per new CZO Landscape Regulation
Settings
Street View (setting five
per CZO)
Within Development View
(setting one per CZO)

Landscape Percentage

Restorative Potential (PRS score)

32%

3.14

25%

5.25

Recommendations. As Table 38 indicates, setting five has a higher landscape percentage
in the view, but has a lower PRS score than setting one. Though no pedestrian vehicular conflicts
exist in setting five, a lower PRS score could result from too much exposure, both from the outdoor
elements (since there are no trees in this modified view) and vehicular ones (noise, gas emissions,
etc.). In any case, without conducting a survey on the modified views, the restorative potential scores
Settings five and one refer to the order in which the images appeared in the survey. Therefore, setting five would refer
to the fifth setting that was presented in the survey.
100 .54/.32 reflects the landscape percentage of setting five over the landscape percentage of setting five if adhering to
the CZO. 5.3/x refers to the PRS score for setting five over the unknown score for setting five per CZO requirements.
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that were derived are slightly arbitrary. However, there is a good chance based on the results of this
research that adhering to the CZO landscape requirement would have a small possibility of
providing restorative potential for the within development view and would not likely provide
restorative potential for the street view.101 The new landscape ordinance contains no requirement
for street trees (between the sidewalk and the back of the curb commonly referred to the right-ofway (ROW)) except for Commercial and Institutional Campus Districts and within the Central
Business District areas, as part of the parkway trees requirement (section 23.11). In order to
increase restorative potential for the street view development, I suggest including the parkway trees
requirement to all properties except those zoned residential.
Recommendations to increase the
likelihood of achieving restoration from mental
fatigue for parking lot areas (within
development view) include a tree island every
eight contiguous spots (not inclusive of islands
at the end of parking rows) for parking lot
areas.102 Trees could also be located within a
parking lot without losing any parking spaces.

Figure 21. Parking lot image with tree wells.
Source: M. Johanna Leibe

For example, a 5’-0” x 5’-0” diagonal tree well

in between stripes (see Figure 21) could be built. To increase the sustainability of the trees, the
developer could install a ten-foot area of pervious paving surrounding the tree well which would
allow water to penetrate the surface to reach tree roots. Implementing tree wells and permeable

If scores are below five, then restorative potential would not be probable, as indicated in Figure 9.
This landscape recommendation would increase vegetation in the view tested (setting one); whereby the increase in
the PRS score would be probable.
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paving within parking lot areas would also decrease storm water run-off, as mentioned earlier in this
chapter.
Future Research. Environmental restorative potential research (as mentioned earlier in the
literature review) has consisted of subjects being in an actual environment, or subjects being exposed
to a video or photographs. As stated in Terry Hartig’s 2001 research, some critics have claimed that
there may be variation of perceived restorativeness between these two methods. Researchers have
performed both methods in a single study and did not report any significant difference in perceived
restorativeness (Hartig et al., 1996 in Velarde et al., 2007). Other researchers have found variation,
such as lower blood pressure when sitting indoors watching a video than being in the actual
environment (Hartig 2011). Sullivan et al. (2014) study mentioned that further research should be
conducted regarding “exposure pathways,” or rather, what method (looking through a window,
looking at imagery, or walking through an environment) “effectively promotes” better health (Jiang,
et al. 2016, 183).
As Ivarsson and Hagerhall have stated, the restorative value in restorative environments “is a
complex construct of environmental content and factors connected to people’s needs and
inclinations” (Ivarsson & Hagerhall, 2008 as cited in Scopelliti and Giulianai, 2005, p. 426).
Reiterating Ivarsson and Hagerhall’s (2008) suggestion, future research should consist of studies that
test more scene types in an attempt to understand what specific site elements and contexts
contribute to the potential restorative power of an environment. Table 38 in the previous section
illustrates this point; some scenes with lower landscaping percentages received a slightly higher score
than other scenes in the same landscape quantity category. For example, setting three received a
higher PRS score than setting seven, and setting one received higher PRS score than setting four.
This could have been because setting seven and four situated the viewer in a parking stall along a
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busy street, whereas setting one and three situated the viewer in a parking lot, which could have
been perceived as safer.
The arrangement and types of plant materials (such as flowers or shrubs) should also be
studied to understand how those factors affect preference and perceived restoration. Sullivan et al.
(2014) and (R. S. Ulrich 1986) make this point, that more types of nature should be studied to
determine their effectiveness in promoting better health. Atmospheric conditions, such as sunshine,
seasonal changes, rain, or clouds could also have an effect on respondent perceptions and should be
studied further, as Ulrich 1986 suggests. Exposure, such as how much exposure time is needed to
reduce mental fatigue, should also be studied further, as Sullivan, et al. 2014 suggest. They state that
there are five exposure questions needed for future research:
1. “What type of nearby nature most effectively promotes health?
2. What concentration—or density—is necessary to promote health?
3. What duration of exposure to nearby nature best promotes health?
4. What frequency of exposure to nearby nature is necessary to promote health?
5. What exposure pathways (Visual versus tactile? Direct versus through a window
versus on a screen?) effectively promotes health?” (Sullivan, et al. 2014, 183).
As mentioned previously, the research presented here begins to answer the question regarding
landscape density and perceived restoration, but further research is needed regarding this issue using
different variables, such as environment and population. And, it would be more important to
determine what the minimum landscape dosage would be to promote better health, as suggested by
Sullivan et al. (2014). Structures that support pedestrian activity (which aligns with the compatibility
construct), such as sidewalks, should also be studied to understand how those elements affect
perceived restoration and setting preference. As Sullivan et al.(2014) study states, it is important to
learn what mechanisms, such as landscape dose, drive health benefits (Sullivan, et al. 2014).
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As Bowler et al. (2010) have suggested, further research is needed to compare restorative
effects to different populations, environments, and social contexts. Sullivan et al. (2014) also
mention that age, ethnicity, and culture may influence health outcomes. The study presented here
has focused on commercial environments using community residents as subjects. Perhaps another
study could focus on residential or university settings in another country, for example. Favorite
places and familiarity have seemed to play a role in promoting restoration as prior research has
indicated (Korpela and Hartig 1996). Therefore, more scene types should also be conducted to learn
how much familiarly and favorite place variables contribute to the restorative potential of a
commercial setting.
Conclusion
As stated throughout this dissertation, the purpose of the research presented here was to
determine the degree to which community residents prefer settings that are conducive to better
health. Research results also revealed the extent to which the quantity of commercial landscaping
can potentially affect the health of community residents. Commercial settings used in this research
showed that large landscape amounts were the most preferred and were most likely to promote
restoration from mental fatigue. Commercial settings with moderate amounts of landscaping were
still likely to promote restoration (though not as much as the heavily landscaped commercial
settings), and were the second most preferred. Settings that had little amounts of landscaping were
not preferred and were not likely to promote restoration. And, settings that had no landscaping
were the least preferred and were the most likely not to promote restoration, but rather tended to
irritate community residents.
Overall, the findings of this dissertation contribute to a growing data base regarding the PRS
measure in conjunction with preference of a given environment. In addition, the results of this
research strongly suggest that the more quality landscaping a commercial environment has, the more
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likely it will promote better health.103 It is clear that future research is needed to understand fully
what plant material types (varieties, sizes, etc.), pedestrian amenities, exposure elements, landscape
quantities, and context104 within commercial developments affect PRS scores. However, based upon
findings from this research in addition to other attributes105 commercial landscaping can provide, it
is evident that municipal codes should be created and implemented to accommodate sufficient
quality landscaping within commercial properties.
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As mentioned previously, Hartig et al. (1997) and Berto’s (2005) research revealed that the perceived restoration scale
(PRS) was significantly correlated with actual psychological outcomes. Therefore, there is a substantial probability that
restoration scores based upon the PRS measure indicate actual psychological health outcomes of community residents in
response to a given commercial environment in this dissertation.
104 Context refers to where the viewer is situated in the commercial development. For example, a person could be
located within a parking lot or on a sidewalk adjacent to a busy street. Both views have variables other than landscaping
that could affect PRS scores.
105 Prior research has revealed that quality landscaping can improve physical health and possess economic and
environmental benefits, for example.
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Appendix A: Lake Terrace Shopping Center Location Maps and Property Description
Lake Ponchartrain
Lake Terrace Shopping Center

French Quarter

Figure 22. Aerial view of the New Orleans metro area
showing the location of the Lake Terrace Shopping Center.
Source: (Google Earth 2012).

Owned by 1522 Robert
E. Lee, LLC
(City of New Orleans
2013).
Property Boundary
These two front
out-parcels are
owned by Charles
P. Ciaccio
(Kelley 2014).

Figure 23. Enlarged aerial view showing the
Lake Terrace Shopping Center in context with
surrounding neighborhoods.
Source: (Google Earth 2012).
Owned by the Pamela Bonura Trust
(City of New Orleans 2013).
Anchor building parcel (formally
owned by DMK Acquisitions and
Properties, LLC) changed
ownership to REL Investments,
LLC (Orleans Parish Assessors
office 2016).
Figure 24. Detail aerial of Lake Terrace Shopping
Center property.
Image from (Google Earth 2012).
113

Property Description
As the location map indicates on the previous page, the Lake Terrace Shopping Center is
comprised of five properties. As of this writing, the two properties located to the west of Hamburg
Street are comprised of partially renovated and occupied buildings.
Two commercial out parcels north of the anchor retail building, owned by Charles Ciaccio,
are currently undeveloped. The property owned by DMK Acquisitions and Properties, LLC
consists of an anchor retail building that has been neglected and abandoned since Hurricane Katrina.
Ken Charity, the owner of DMK Acquisitions and Properties, LLC who purchased the anchor retail
strip mall in 2007 for $1.35 million, has continued to delay development (Webster 2013). The City
of New Orleans has tried to spur development through monetary incentives, such as approving up
to a $250,000 grant from an Economic Development Fund; $225,000 of which was issued to DMK
Acquisitions and Properties, LLC in 2009 and 2010 (Webster 2013) and (Maldonado 2015). Ken
Charity has since tried to secure money from the New Orleans Fresh Food Retailer Initiative, but his
application was denied in November of 2012 for a variety of reasons, including owing over $109,000
in taxes on 14 properties (Webster 2013). In December of 2012, the City of New Orleans designated
the Lake Terrace Strip Mall owned by DMK acquisitions blighted, which the civil district court reconfirmed in January of 2013 (Webster 2013). The City of New Orleans tried to seize and sell the
property owned by DMK Acquisitions, LLC; however, a temporary restraining order was issued on
May 20, 2015 and then re-issued June 11, 2015 that prevents the City of New Orleans from doing so
(Maldonado 2015) and (Maldonado 2015). As of June, 2015, DMK Acquisitions owes the City of
New Orleans a total of $33,000 in property taxes and interest on the Lake Terrace Shopping Center
property (Maldonado 2015). In 2016, REL Investments took over the said property from DMK
Acquisitions whereby complying to a agreement with the city of New Orleans to demolish the
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anchor building within 60 days of receiving a demolition permit and build a new development within
six months thereafter (Nola.com 2016). As of June, 2016, the anchor building has been demolished.
In sum, aside from the two partially occupied and renovated buildings (located west of
Hamburg Street), the property to the east of Hamburg Street can be described as of this writing as
three empty lots, one of which had been (up until spring 2016) a gutted strip mall anchor building
since Hurricane Katrina. This had caused the community to be frustrated and outraged.
Constandino Vennis stated, “He’s holding the neighborhood hostage. The whole neighborhood has
come back, except for the property that received public funds” (Maldonado, 2015, para. 19). The
transfer of the property to REL Investments and the enactment of the new CZO (containing the
comprehensive landscape ordinance and the CT Corridor Transformation design Overlay
regulations) will hopefully prompt and ensure quality development to the site, thereby alleviating
community member frustration levels.
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Appendix B: Concept Plans (Five Potential Design Options)
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Appendix C: Survey Images
The settings are labeled in the order as presented in the on-line survey. For example, setting
one was the first image that appeared in the survey.
Setting One
Setting one (see Figure 25) was taken from a
vantage point from within the development. This
setting generally consists of hardscape106 with
minimal landscape elements. More specifically,
elements include a parking lot (asphalt, small trees,
white striping, grass, lights) and decreased building
and vehicular view from option three.

Figure 25. Setting one

Setting Two
Setting two (see Figure 26) was taken from a
vantage point within the development. This setting
generally consists of a landscape with minimal
hardscape elements. More specifically, site elements
include a small park that consists of a fountain,
grass, decorative pedestrian paving, shrubs, big
trees, benches, trash receptacles, minimal cars and

Figure 26. Setting two

deceased building and vehicular view from option five.

Hardscape refers to non-living material such as paving and fountains that modify the visible features of an outdoor
environment as defined in the operational definition section of this dissertation.
106
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Setting Three
Setting three (see Figure 27) was taken
from a vantage point within the development.
This setting generally consists of hardscape
elements. More specifically, site elements
include a concrete parking lot, cars, yellow
striping and a view of the anchor building.
Figure 27. Setting three

Setting Four
Setting four (see Figure 28) was taken
from a vantage point located along Robert E.
Lee Blvd. This setting generally consists of
hardscape elements with minimal landscaping.
More specifically, site elements include a
concrete parking lot area with a sidewalk,
driveway, and small landscaped island with small Figure 28. Setting four
trees.
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Setting Five
Setting five (see Figure 29) was taken
from a vantage point located along Rorbert E.
Lee Blvd. This setting generally consists of a
medium amount of landscaping with hardscape
elements. More specifically, site elements
consist of a concrete sidewalk with grass, street
trees, shrubbery and decreased building view

Figure 29. Setting five

(from option four).

Setting Six
Setting six (see Figure 30) was taken
from a vantage point within the development.
This setting generally consists of hardscape
elements with medium amounts of landscaping.
More specifically, site elements include a
asphalt parking lot, big trees, shrubs, flowers,
decorative lights, white striping with minimal

Figure 30. Setting six

pedestrian furniture and minimal vehicular and
building views.
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Setting Seven
Setting seven (see Figure 31) was taken
from a vantage point located along Robert E.
Lee Blvd. This setting generally consists of
hardscape elements. More specifically, site
elements include a concrete parking lot area
along a street with views of two commercial
buildings.

Figure 31. Setting seven

Setting Eight
Setting eight (see Figure 32) was taken
from a vantage point located along Robert E.
Lee Blvd. This setting generally consists of a
high amount of landscape and pedestrian
elements. More specifically, site elements
include decorative lighting, shrubbery, a water
feature, tables and chairs, trees, grass, and a

Figure 32. Setting eight

minimal building view.
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Appendix D: Survey
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Appendix E: Mirabeau Garden Introductory E-mail
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Appendix F: Oak Park Introductory E-mail
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Appendix G: Oak Park Reminder E-mail

137

Appendix H: Vista Park Introductory E-mail
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Appendix I: Mean Preference, Irritation, and Overall PRS Scores
Appendix I consists of the average PRS, irritation and preference value for each commercial
setting. The commercial settings are labeled according to the order in which they appeared in the
survey.
Setting One
Average PRS Value = 2.934
This place makes me feel more irritated value =
2.09
Preference Value = 3.91
Figure 33. Setting one

Setting Two
Average PRS Value = 7.7
This place makes me feel more irritated value = 1
Preference Value = 8.32

Figure 34. Setting two

Setting Three
Average PRS Value = .65
This place makes me feel more irritated value =
5.53
Preference Value = .81
Figure 35. Setting three
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Setting Four
Average PRS Value = 2.0
This place makes me feel more irritated value =
2.50
Preference Value = 2.78
Figure 36. Setting four

Setting Five
Average PRS Value = 5.3
This place makes me feel more irritated value =
1.38
Preference Value = 6.51
Figure 37. Setting five

Setting Six
Average PRS Value = 5.2
This place makes me feel more irritated value =
1.46
Preference Value = 6.03
Figure 38. Setting six
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Setting Seven
Average PRS Value = .54
This place makes me feel more irritated value =
5.20
Preference Value = .68

Figure 39. Setting seven

Setting Eight
Average PRS Value = 7.9
This place makes me feel more irritated value =
.74
Preference Value = 8.48
Figure 40. Setting eight
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Appendix J: Ranking of Survey Images Based Upon Preference and Overall PRS Scores
The following commercial settings are ranked from most healthy (as perceived and
according to ART), the most preferred, and the least irritating. Settings are labeled in the order in
which they appeared in the survey.

1. Setting Eight (site plan option five)107
Community residents ranked setting eight, as seen in
Figure 41, first regarding preference and restorative
potential. This setting was the most preferred and
most likely to promote restoration out of all of the
settings. This setting also scored the least irritable out
of all of the settings.

Figure 41. Setting eight

2. Setting Two (site plan option five)108
Community residents ranked setting two, as seen in
Figure 42, second regarding preference and
restorative potential. In other words, setting two was
the second most preferred, second likely to promote
restoration and second least irritating.
Figure 42. Setting two

Per municipal code, the plan that corresponds to this view includes 19% total landscape area out of the total buildable
area and 16% landscaped for the interior parking lot landscape requirement.
108 Per the municipal code, the plan that corresponds to this view includes 19% total landscape area out of total buildable
area and 16% landscaped for interior of lot (I did not include the interior park).
107
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3. Setting Five (site plan option four)109
Community residents ranked setting five, as seen in
Figure 43, third regarding preference and restorative
potential. (Setting five was the third preferred, third
likely to promote restoration and third least irritating).

Figure 43. Setting five

4. Setting Six (site plan option four)110
Community residents ranked setting six, as seen in
Figure 44, fourth regarding preference and restorative
potential. Setting six was also found to be the fourth
least irritating among community residents.
Figure 44. Setting six
5. Setting One (site plan option 2)111
Community residents ranked setting one, as seen in
Figure 45, fifth regarding preference, restorative
potential and irritation. The scores indicate that this
setting was not preferred, not likely to promote
restoration, and was likely to induce feelings of
irritation.

Figure 45. Setting one

Per the CZO, the plan that corresponds to this view includes 15% total landscape area out of the total buildable area
and 16% landscaped for interior of lot).
110 Per the CZO, the plan that corresponds to this view includes 15% total landscape area out of total buildable area and
16% landscaped for interior of lot.
111 Per the CZO, the plan that corresponds to this view includes 4.5% total landscape area out of total buildable area
and 7% landscaped for interior of lot.
109
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6. Setting Four (site plan option two)112
Community residents ranked setting four, as seen in
Figure 46, sixth regarding preference, restorative
potential and irritation. The scores indicate that this
setting was not preferred, not likely to promote
restoration and was likely to induce feelings of
Figure 46. Setting four

irritation more so than setting one.

7. Setting Three (site plan option one)113
Community residents ranked setting three, as seen in
Figure 47, seventh regarding preference and
restorative potential. The scores indicate that this
setting was not preferred and not likely to promote
restoration more than setting four. Results also reveal
that residents felt the most irritated when viewing this

Figure 47. Setting three

setting out of all of the settings.

Per the CZO, the plan that corresponds to this view includes 4.5% total landscape area out of total buildable area and
7% landscaped for interior of lot.
113 The plan that corresponds to this view includes 0% landscaping for both setting three and setting seven.
112
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Setting Seven (site plan option one)
Community residents ranked setting seven, as seen in
Figure 48, last regarding preference and restorative
potential. The scores indicate that this setting was
the least preferred and the least likely to promote
restoration. Results also reveal that residents felt
irritated when viewing this setting, but slightly less
irritated than when viewing setting three.
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Figure 48. Setting seven

Appendix K: Summary of Statistical Methods

Frequency Distributions

What is it? Frequency
distributions reveal “how many times each
score occurs” (Field 2009, 18).

Normally

distributed data are “characterized by the
bell-shaped curve”, where the frequency of
scores tend to accumulate in the center of
the distribution. Figure 49 indicates a
histogram of normally distributed data where if a

Figure 49. Bell curve of a normal distribution.
Source: M. Johanna Leibe

vertical line was drawn through the apex of the red curve, then either side would be symmetrical. If
the scores tend to pile up either on the left or right side of the histogram, then the distribution is not

Figure 50. Curve of a negatively skewed
distribution.
Source: M. Johanna Leibe

Figure 51. Curve of a positively skewed
distribution.
Source: M. Johanna Leibe
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normally distributed but rather skewed. Scores that pile up on the left hand side of the distribution
are said to have a positive skew (above zero), while scores that tend to pile up on the right hand side
of the distribution are said to be negatively skewed (below zero) (Field 2009). Figure 50 indicates a
negatively skewed distribution, and Figure 51 indicates a positively skewed distribution. When the
histogram is pointy where “scores cluster at the ends of the distribution” is said to have kurtosis,
which is also a characteristic of a data set that is not normally distributed (Field 2009, 19). A
histogram with positive kurtosis is pointy, (see Figure 52), while a histogram with a negative kurtosis
(see figure 53) tends to appear “flatter than normal” (Field 2009, 19).

Figure 52. Curve of a distribution with a positive
kurtosis.
Source: M. Johanna Leibe

Figure 53. Curve of a distribution with a
negative kurtosis.
Source: M. Johanna Leibe

Why this test was needed. As mentioned previously, this procedure was first utilized in
order to understand how my data was distributed because certain statistical methods are designed
only to work with normally distributed data, while others are designed for data that is not normally
distributed. Determining how my data was distributed indicated which statistical methods were
appropriate to use in order to answer research questions.
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Inter-Rater reliability analysis (Intra-Class Correlation)
What is it? Inter-rater reliability is a method used to test the consistency of an item
(statement). The inter-rater reliability more specifically refers to two or more different respondents
scoring the statements and then comparing those scores to determine the consistency among
different raters. Reliability is a measure of precision, where validity is a measure of accuracy (Cherry
2014).
Why this test was needed. Reliability, in the terms relevant to the proposal presented here,
means that the statements that represent the constructs (being away, fascination, extent, and
compatibility) in my survey should “produce consistent results” among raters (Field 2009). If
responses to the statements representing constructs are consistent among raters, then the statements
are dependable. In other words, if the statements that represent constructs produced different
results among different raters, then the statements would likely not be a good measure of the
construct and/or would prevent me from generalizing findings when writing results. More
specifically, if responses for the image with no landscaping sometimes produced high scores for the
being away construct and other times low scores, then, it would be likely that the statement would
not be a good representative for being away and the results would not align with ART. Therefore, I
would not have been able to legitimately create an overall potential health score (combining all of
the statement representing construct scores), and thus would not have been able to answer my
research question. Therefore, this method was utilized to ensure that the ratings for the statements
that represent constructs produce consistent results among different raters.
Why appropriate in answering research question and sub-questions? In order to
answer the research question and sub-questions, the consistency of ratings for statements
representing constructs was first assessed in order to legitimately combine their ratings to produce
an overall health score which, in turn, was needed in order to answer the research question.
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Inter-Item Reliability (Cronbach’s Alpha Coefficient)
What is it? Inter-item reliability is a method that is used to assess the consistency of items
that were rated by the same respondent. The Cronbach’s alpha correlation coefficient represents the
average of every way the data can be split (Field 2009). Thus, the Cronbach alpha is the “most
common measure of scale reliability” (Field 2009, 674).
Why this test was needed. As stated previously, inter-rater reliability means that the
statements that represent the constructs (being away, fascination, extent, and compatibility) in my
survey should “produce consistent results” among different raters (Field 2009). Statements that
represent the constructs should also produce consistent results for each rater. For example, a
respondent who gives a low rating for the statement that represents being away in response to an
image, should also give a low rating for the other statements that represent the other constructs for
the same image in order to align with ART. If this is not the case, then construct items cannot be
legitimately combined to create a single health score.
Why appropriate in answering research question and sub-questions? In order to
answer the research question and sub-questions, the consistency of ratings was first assessed for
statements representing constructs for each rater in order to legitimately combine their ratings to
produce an overall health score which, in turn, was needed in order to answer the research question.
Spearman’s Correlation Coefficient (Test Validity)
What is it? The Spearman correlation is a coefficient that is obtained by ranking the data,
and then using the Pearson’s equation (dividing the covariance by the product of standard
deviations) to those ranks (Field 2009). The standard deviation is the amount scores vary from the
mean. For example, in the image below, if a score of 100 is the average score, and a respondent
scored a 130, he/she would be 2 standard deviations from the average score (mean). Ninety six
percent of the total population would fall either two standard deviations above or two standard
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deviations below the mean. The Spearman correlation measures the shared relationship between, as
in my case, the statements that represent each construct (being away, compatibility, extent and
fascination) for each commercial setting. As stated previously, it measures the strength that a
variable will change together with another variable, but not necessarily at the same rate.
Why this test was needed. The correlation matrix was created to assess the relationships
between statements that represent different constructs. The statements should relate to some
degree, as prior research has revealed and per Kaplan and Kaplan’s ART (extent could give a sense
of being away). Therefore, this matrix was needed in order to check that the statements were not
the same as to not be representing the same construct, but should strongly relate with one another.
For example, if the correlation coefficients between two statements are one, then they would be
representing the same construct. If the coefficient is -1, then that would indicate that the statement
is completely the opposite of another statement. If the coefficient is 0, that would indicated that the
two statements have no relationship.
Why appropriate in answering research question and sub-questions? Prior to
employing methods that will answer the research question and sub-questions, statement redundancy
should be checked. In other words, the statements need to be different enough in order to indicate
that they would not be representing the same construct, but should strongly relate with one another
to prescribe to ART. Otherwise, if a statement that was created to represent fascination, for
example, is answered in the same way as a statement that represents being away, then results would
not align with prior research results or ART, which, in turn would need to be addressed in the
results chapter. Or if a construct item does not strongly relate with the other construct items, then
that item should be removed when developing the overall PRS score, as conducted in Ivarrson and
Hagerhall’s (2008) research when the authors decided to remove the coherence construct items
when developing the overall PRS score due to low correlations with the other construct items.
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Construct Means and Standard Deviation Table (Assess Validity of Overall PRS score)
What is it? The mean score is the average score per image per statement from respondents.
The standard deviation score measures the distance from the mean for each construct, and is
automatically produced as part of the data output from the Qualtrics software program.
Why this test was needed. This test was performed in prior research. It was needed to
reveal how respondents rated each construct per image. This allowed me to understand if the
statement that represented “being away” scored higher or lower for an image with no landscaping
than the same statement when referring to an image with high landscape quantities. An image that
received low mean scores for statements representing three of the constructs and then a high mean
score for the other statement representing a construct would contradict theory and additional
methods or analysis would then be needed. Otherwise, if not, then producing a mean (single score)
for all of the constructs to represent a single potential health score should be sufficient and valid. In
addition, the standard deviation score allowed me to describe the entire distribution, along with an
individual score and compare those with prior research results, which in turn, added validity to my
research because results aligned.
Why appropriate in answering research question and sub-questions? In order to
answer the primary research question, I needed to understand if producing a mean of all of the
statements representing constructs (which is called the overall perceived restoration scale (PRS))
aligns with ART, because I used the PRS score in order to answer the research question and subquestions. If results did not align with ART, then combining the validity of the results from the
construct statements to create an overall PRS score would be compromised. Ivarsson and
Hagerhall’s produced this method in their research. They produced a table that showed the mean for
all statements representing each construct item, and then combined them in order to produce an
overall PRS score.
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Line plot of Construct Scores for each Commercial Environment (Assess validity of Overall
PRS score)
What is it? A line plot is a graphic utilized to reveal the relationship of the mean scores of
statements that represent constructs per commercial environment. It was also included in Ivarsson
and Hagerhall’s (2008) research.
Why this test was needed. The line plot graphic was included in order to reveal the
relationship of each construct per commercial environment for easier comprehension, instead of just
the construct mean and standard deviation per commercial environment table. The lines for each
different type of commercial landscaping quantity group should not cross each other. For example,
the scores for being away, extent, fascination, and compatibility should all be around the same for a
commercial environment with no landscaping. The almost parallel line to this line should be the line
for a commercial environment with a little landscaping, which should produce a line that
corresponds to a higher mean score.
Why appropriate in answering research question and sub-questions? This graphic
depicts if the score for the compatibility construct for the setting with low amounts of landscaping
received lower scores than the setting with high amounts of landscaping. If the setting with low
amounts of landscaping received higher scores then additional methods would have been
undertaken to understand why results did not prescribe to ART and align with prior research, as was
the case in Ivarsson and Hagerhall’s (2008) research. More specifically, the mean and standard
deviation scores for the construct statements along with the graph that depicts the scores was
needed to understand if the statement responses aligned with theory in order to create a legitimate
overall PRS score. The overall PRS score was then needed in order to answer the research question
and sub-questions.
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Friedman’s ANOVA
What is it? As stated previously, Friedman’s ANOVA is a statistical test that used to
measure differences “between conditions when there are more than two conditions and the same
participants have been used in all conditions” (Field 2009, 573). In my case, the Friedman’s
ANOVA was used to assess the differences of settings based upon each dependant variable.
Why this test was needed. Before I could answer the research question and sub-question,
I first had to understand if community residents perceived the settings with different amounts of
landscaping differently, as ART prescribes. For example, community residents should have
perceived the statement that represents the “being away” construct differently for a setting without
any landscaping, as compared to a setting with low, medium or high amounts of landscaping. If
settings violate what ART prescribes, then the validity of the following statistical procedures would
have been compromised.
Why appropriate in answering research question and sub-questions? Again, before I
could answer the research question and sub-questions, I first had to establish the validity of the
survey settings. In other words, I first had to establish that the construct items were rated
differently for each commercial setting that had different landscape amount as per what ART
prescribes. Otherwise, the validity of the overall health score and the results could have been
compromised.
Spearman’s Correlation Coefficient
What is it? As explained earlier, the Spearman correlation is a coefficient that is obtained by
ranking the data, and then using the Pearson’s equation (dividing the covariance by the product of
standard deviations) to those ranks (Field 2009).
Why this test was needed. I used this method a second time in order to reveal the
relationship of preference with the overall health score (PRS score) and the irritation variable.
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Why appropriate in answering research question and sub-questions? The correlation
coefficient allowed me to determine how the preference and overall PRS score related with one
another. Therefore, it allowed me to determine if preferred environments were ones that
community residents perceived as potentially healthier as prescribed by ART. Therefore, this
method was appropriate when answering the main research question and first research sub-question.
The main research question again was “To what degree do community residents prefer settings that
offer qualities conducive to better health as established by prior research?” The first research subquestion again was, “Will community residents prefer restorative environments as ART predicts? In
other words, will community residents choose as their most preferred commercial environments
ones that they perceive as being most fascinating, most extensive, most compatible, and give them a
sense of being away the most?”
Means Table of Demographic Variables (Used to Answer Last Research Sub-question)
What is it? The means table includes the average rating (the mean) a respondent assigned
for the preference and PRS variables for each demographic variable. For example, the means table
indicates the average score males assigned to an image with low amounts of landscaping over
females regarding preference.
Why this test was needed. The means table allowed me to assess the mean differences of
each demographic variable according to preference and the PRS score for each commercial setting.
This procedure also allowed me to determine if I needed further testing in order to answer the last
research sub-question.
Why appropriate in answering research question and sub-questions? The last research
sub-question again is, “Do demographic variables have an influence on preference and perceived
restoration scores?” In order to begin to answer this research question, I needed to understand if
males, for example assigned a higher mean score for settings with no landscaping over females in
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regards to preference. If the mean scores were statistically significantly different, then I could state
that the gender demographic variables did have an influence over the preference variable, thus
answering the last research sub-question. In order to assess the significance of the mean score
differences, a one-way ANOVA method was conducted, as stated below.
One-Way ANOVA
What is it? As stated previously, a one-way analysis of variance (ANOVA) is a statistical
method that is used to compare the mean difference between two groups that are independent
variables on a dependant variable, such as preference and the PRS scores in my case.
Why this test was needed. This method was utilized in order to determine if the mean
differences regarding demographic variables were statistically significant on the preference and PRS
variables.
Why appropriate in answering the research question and sub-questions? In order to
determine if demographic variables influenced preference and the overall PRS score, the statistical
significance of the mean differences regarding the demographic variables needed to be determined.
If mean differences were not statistically significantly different, for example, then demographic
variables would not have had an influence over the independent variables of preference and the
overall PRS score.
Means of overall PRS score, preference and irritation statement for each commercial
environment (Result Corroboration)
What is it? This is a document that includes the average PRS value, more irritated value,
and preference value placed alongside the commercial environment it represents.
Why I needed it? I created this document to check results from more advanced statistical
methods. In other words, it is an intuitive way to understand which commercial environment had
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the most potential health and was most preferred. This document also added to my research and
data analysis because it was a way to triangulate results, making them more sound and valid.

156

Appendix L: Lake Terrace Shopping Center Property Descriptions, Building and Parking
Requirements, and Concept Plan
Property Descriptions
The following is the address and corresponding property owners of the two properties
located west of Hamburg Street (see appendix A for a map):
1. 1522 Robert E. Lee Blvd. (zoning is conditional use)


Property owned by 1522 Robert E. Lee, LLC

2. 6100 Hamburg St.


Property owned by the Pamela Bonura Trust

The following is the address and corresponding property owners of the three properties located west
of Hamburg Street (see appendix A for a map):
1. 1530 Robert E. Lee Blvd


Property owned by Six C’s LLC

2. 1546 Robert E. Lee Blvd.


Property owned by Six C’s LLC

3. 1532 Robert E. Lee Blvd.


Property owned by DMK Acquisitions & Properties, LLC

All properties are zoned neighborhood business district (B-1) and the percentage of the property
that can be used for vehicles per the municipal code is 25 percent.
Building and Parking Requirements
The following is an outline of building and parking requirements per the New Orleans
Municipal Code:


Building Area Requirements:
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1. Retail





No more than 5000 sq. feet of floor area



Maximum height is 40 feet



Not more than 40% can be 7’-6” wide

Parking Requirements:
1. Low Density Restaurant


1 per 250 square feet of floor area

2. Banks and Retail


1 per 200 square feet of ground floor area; 1 per 400 square feet of upper
floor area

All of the above information was obtained from the New Orleans Municode (City of New Orleans
2015), and (City of New Orleans 2015), and the online City of New Orleans property viewer (City of
New Orleans 2013).
Parking Calculations per Site Plan Option
The following is an outline of required parking per the New Orleans Municipal Code and
parking calculations and total parking spaces per corresponding plan option. Parking spaces were
calculated using the total building square footage.


Site Plan Option One
1. Properties east of Hamburg Street


Required Parking = 122 parking spaces



Site Plan Parking = 134 parking spaces

2. Properties west of Hamburg Street


Required parking = 57 parking spaces
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Site Plan Parking = 59 parking spaces

Site Plan Option Two
1. Properties east of Hamburg Street


Required parking = 129 parking spaces



Site Plan Parking = 124 parking spaces

2. Properties west of Hamburg Street





Required parking = 57 parking spaces



Site Plan Parking = 59 parking spaces

Site Plan Option Three
1. Properties east of Hamburg Street


Required parking = 117 parking spaces



Site Plan Parking = 125 parking spaces

2. Properties west of Hamburg Street





Required parking = 57 parking spaces



Site Plan Parking = 46 parking spaces

Site Plan Option Four
1. Properties east of Hamburg Street


Required parking = 130 parking spaces (original plan)



Required parking = 116 parking spaces (revised plan)



Site Plan Parking = 123 parking spaces

2. Properties west of Hamburg Street


Required parking = 57 parking spaces



Site Plan Parking = 48 parking spaces
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3. All Properties


Required parking = 173 parking spaces



Site Plan Parking = 171 parking spaces

160

Appendix M: Estimated Construction Costs per Lake Terrace Shopping Center
Commercial Site Option
Site Option One
Table 39 Site Plan Option One Estimated Landscaping Costs
Item

Quantity

Unit Cost

Total

Big Trees

0.00

$500.00

$0.00

Medium Trees

0.00

$300.00

$0.00

Small Trees

0.00

$250.00

$0.00

Shrubs

0.00

$15.00

$0.00

1,045.00

$2.00

$2,090.00

0.00

$1.50

$0.00

Sod
Irrigation

Contingency (10%)

$209.00

Total

$2,299.00

Table 40 Site Plan Option Two Estimated Landscaping Costs
Item

Quantity

Unit Cost

Total

Big Trees

0.00

$500.00

$0.00

Medium Trees

0.00

$300.00

$0.00

35.00

$250.00

$8,750.00

0.00

$15.00

$0.00

8,378.00

$2.00

$16,756.00

0.00

$1.50

$0.00

Small Trees
Shrubs
Sod
Irrigation

Contingency (10%)

$2,550.60

Total

$28,056.60

Table 41 Site Plan Option Three Estimated Landscaping Costs
Item
Big Trees

Quantity
44.00

Unit Cost
$500.00

Total
$22,000.00
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Table 41 cont.
Medium Trees
Small Trees

7.00

$300.00

$2,100.00

12.00

$250.00

$3,000.00

Shrubs

8,764.00

Sod

8,006.00

$2.00

$16,012.00

16,770.00

$1.50

$25,155.00

Irrigation

$15.00 $131,460.00

Contingency (10%)

$19,972.70

Total

$219,699.70

Table 42 Site Plan Option Four Estimated Landscaping Costs
Item

Quantity

Unit Cost

Total

Big Trees

69.00

$500.00

$34,500.00

Medium Trees

23.00

$300.00

$6,900.00

Small Trees

27.00

$250.00

$6,750.00

Shrubs
Sod
Irrigation

Contingency
Total

11,728.00

$15.00 $175,920.00

3,401.00

$2.00

$6,802.00

15,129.00

$1.50

$22,693.50

$25,356.55
$278,922.05

Table 43 Site Plan Option One Estimated Site Work Costs
Item
Quantity
Unit Cost Total
Asphalt
Concrete
Decorative Paving
Decorative Wall
Fountain
Furniture

0.00
$5.00
$0.00
59,807.00
$7.00 $418,649.00
0.00
$15.00
$0.00
0.00
$30.00
$0.00
0.00 $7,000.00
$0.00
0.00 $30,000.00
$0.00

Total

$418,649.00
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Table 44 Site Plan Option Two Estimated Site Work Costs
Item
Quantity
Unit Cost Total
Asphalt
Concrete
Decorative Paving
Decorative Wall
Fountain
Furniture

41,737.00
11,139.00
0.00
0.00
0.00

$5.00 $208,685.00
$7.00 $77,973.00
$15.00
$0.00
$30.00
$0.00
$7,000.00
$0.00
$30,000.00

Total

$286,658.00

Table 45 Site Plan Option Three Estimated Site Work Costs
Item
Quantity
Unit Cost Total
Asphalt
Concrete
Decorative Paving
Decorative Wall
Fountain
Decorative Lighting
Furniture

39,512.00
$5.00 $197,560.00
7,472.00
$7.00 $52,304.00
0.00
$15.00
$0.00
0.00
$30.00
$0.00
0.00 $7,000.00
$0.00
5.00 $15,000.00 $75,000.00
0.00 $30,000.00
$0.00

Total

$324,864.00

Table 46 Site Plan Option Four Estimated Site Work Costs
Item
Quantity
Unit Cost Total
Asphalt
Concrete
Decorative Paving
Decorative Wall
Fountain
Decorative Lighting
Furniture

25,204.00
$5.00 $126,020.00
0.00
$7.00
$0.00
16,217.00
$15.00 $243,255.00
300.00
$45.00 $13,500.00
1.00 $7,000.00
$7,000.00
10.00 $15,000.00 $150,000.00
1.00 $30,000.00 $30,000.00

Total

$569,775.00
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All costs include labor, warranties and other materials required for planting and hardscape114
installation. Prices do not include mobilization, utilities, grading, demolitions and other generalized
costs. These costs would not differ significantly across site plan options.115

Hardscape items refer to outdoor improvements that are paved as opposed to plant materials (e.g., pools, walls,
fountains, and sidewalks).
115 Since the site acreage is the same for every design concept, mobilization, utilities, grading, demolition would not differ
significantly across site plan options because these costs are based primarily on site acreage. Utilities may differ
somewhat based upon building square footages, but not to a significant degree based upon the design concept options
presented. Other generalized costs refer to costs that would also be primarily based upon site acreage, such as clean up
and protection costs.
114
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Appendix N: Landscape Percentages of Commercial Settings Used in the Survey
survey:

The following settings are labeled according to the order in which they appeared in the

Commercial Setting One
The hatched area as seen in Figure 54 depicts the
area of visible vegetation that was used to calculate
the landscape percentage in this view. The landscape
percentage contained in this view is 13.8 percent.

Figure 54. Commercial setting one

Commercial Setting Two
The hatched area as seen in Figure 55 depicts the
area of visible vegetation that was used to calculate
the landscape percentage in this view. The landscape
percentage contained in this view is 90 percent.

Figure 55. Commercial setting two

Commercial Setting Three
The hatched area as seen in Figure 56 depicts the
area of visible vegetation that was used to calculate
the landscape percentage in this view. The landscape
percentage contained in this view is 1.5 percent,
which is vegetation located outside the commercial
development property.

Figure 56. Commercial setting three
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Commercial Setting Four
The hatched area as seen in Figure 57 depicts the area
of visible vegetation that was used to calculate the
landscape percentage in this view. The landscape
percentage contained in this view is 16 percent.

Figure 57. Commercial setting four
Commercial Setting Five
The hatched area as seen in Figure 58 depicts the area
of visible vegetation that was used to calculate the
landscape percentage in this view. The landscape
percentage contained in this view is 54 percent.

Figure 58. Commercial setting five

Commercial Setting Six
The hatched area as seen in Figure 59 depicts the area
of visible vegetation that was used to calculate the
landscape percentage in this view. The landscape
percentage contained in this view is 45 percent.

Figure 59. Commercial setting six
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Commercial Setting Seven
The hatched area as seen in Figure 60 depicts the
area of visible vegetation that was used to
calculate the landscape percentage in this view.
The landscape percentage contained in this view is
6.5 percent, which is vegetation located outside
the commercial development property.

Figure 60. Commercial setting seven

Commercial Setting Eight
The hatched area as seen in Figure 61 depicts the
area of visible vegetation that was used to
calculate the landscape percentage in this view
with the exception of the brick sidewalk. The
landscape percentage contained in this view is 56
percent.

Figure 61. Commercial setting eight
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Appendix O: Landscape Percentages of Commercial Settings Landscaped per the New
Orleans Comprehensive Landscape Ordinance
The following images were used to calculate PRS scores of commercial settings that adheres
to the CZO.
Commercial Setting Five
As indicated in Figure 62, the hatched areas
represent the area of visible vegetation that was
used to calculate the landscape percentage in this
view. The landscape percentage contained in this
view is 32 percent (excluding the sidewalk).

Figure 62. Commercial setting five

Commercial Setting One
As indicated in Figure 63, the hatched areas represent
the area of visible vegetation that was used to
calculate the landscape percentage in this view. The
landscape percentage contained in this view is 25
percent.

Figure 63. Commercial setting one
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